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The Calculation of Glass Compositions 
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From 


the Batch and Vice Versa 


By C. E. Goutp’ and W. M. Hampton? 


T is well known among glass technologists that the com- 

position of a glass as shown by an analysis rarely agrees 
accurately with the composition calculated from the batch 
used. This seems to be generally accepted as one of those 
unfortunate but unavoidable happenings which distinguish 
practice from theory. More often than not it is supposed 
that the discrepancy is due to errors in the analysis, but while 
this may sometimes be the case, the majority of differences 
can be explained in other ways. When an analysis carried 
out by a reliable analyst shows marked’ differences from the 
calculated composition, it is usually safe to assume that the 
analysis is right and that the divergence from the calculated 
composition is due either to errors in mixing, impurities in 
raw materials, volatilization, or contamination by solution of 
refractories. The first of these causes, of course, ought not 
to occur, but to some extent at least all the other causes are 
always operating. 

For some years now we have kept careful records of the 
compositions of raw materials and of the glasses made from 
them, and have been able by the use of methods similar to 
those detailed below, to track down sources of error and con- 
tamination in the manufacturing process. There is nothing 
remarkably novel about the method, but as far as we know, 
it has not been previously applied to glassmaking processes. 
We have simply prepared balance sheets for pots or tank 
furnaces showing on one side all the ingoing maierials and 
on the other the outgoing glass. From the results obtained 
we have been able to deduce figures enabling us to forecast 
with fair accuracy the composition of the glass which will 
result from the use of a given batch melted in a given type 
of furnace. 

Assuming that the batch is accurately weighed and the 
mixing properly carried out, there are three factors which 
operate to make the glass composition different from that 
calculated from the batch: these factors are:— 


1 Chief Chemist, Chance Brothers & Co., Limited, Glass Works, Smethwick, 


England. 
Ph D.. B.Sc. (Lond.), F. Inst. P., A. I. C. -Head, Research Dept., 
Chance Brothers & Co., Limited, Glass Works, Smethwick, England. 


(1) The presence of impurities in the raw materials; 
(2) Loss of constituents from the glass by volatilization; 
(3) Solution of refractories in the glass. 

(1): 

In calculating the glass composition from the batch, it is 
very often assumed that the usual glassmaking materials are 
sufficiently pure to make any errors introduced by assuming 
them to be absolutely pure, negligible. This is very far from 
being the case. Take, for example, one of the purest Euro- 
pean glass sands. This contains 99.3% silica, .4% alumina 
and .2% potash. In a glass designed to have a silica con- 
tent of 70%, the actual percentage of silica, if this sand were 
used and assumed to be pure silica, would be 69.5% (this 
is of course taking into account the effect of this one factor 
only). Even the .2% potash in this sand is far from 
negligible, especially in the case of heat resisting glasses where 
it is of great importance to keep the alkali content as low as 
possible. In a glass of this type containing, say 78% silica 
and 4% alkali, the sand would contribute .16% alkali, 
which is 4% of the total alkali present. 

When we come to less pure glass making sands, the errors 
which may be introduced in this way are much more serious. 
Many very satisfactory glass sands do not contain more than 
98.5% silica and may contain from 1 to 2% alumina besides 
appreciable amounts of alkali and lime. 

Many of the other batch materials contain impurities 
which must be taken into account; limestone in particular is 
usually very far from being pure calcium carbonate. 

It must also be remembered that materials in fine powder 
form are usually more or less hygroscopic and to ensure 
accuracy in calculations from the batch it is essential to know 
exactly the moisture content of each material as it is intro- 
duced into the mixture if the analyses have been carried out 
on dry samples. 

The first step, therefore, in arriving at the composition of 
the glass which will be produced by any particular batch is 
to calculate the composition from the batch using exact 
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analyses of all the materials used. The following example is 
typical of this stage. 


EE Pee eee ae 1,000 
EE Ree Es 71 
RES Te 300 
SON MPR vc insidpe os 57 
PONE oo cin's 5i5'k Shwe os 330 


ANALYSES OF MATERIALS 





SiO. Al,O, CaO NaO K;:O Fe,O, TiO. 
Te 98.5 8 2 — 2 10 = =.05 
Feldspar ....... 69.5 21.0 1.2 25 5h a — 
Soda ash....... — 3 — 5832 — ol — 
Soda nitrate.... — — a= 3. — 002 — 
Limestone ...... 1.1 55.3 —_- — 02 — 
CONTRIBUTION OF EACH MATERIAL 
SiO. Al.O, CaO NaO K:,O Fe,O, TiO, 
GSS eS 985.0 8.0 2.0 — -20 100 $5 
Feldspar ....... 49.3 149 A) 18 40 14 — 
Soda-ash....... — 6 — 1746 — 03 — 
Soda nitrate.... — — — 216 — a 
Limestone ...... 3.6 6 182.5 _-_ — 07 — 
Datel i ces 1,037.9 241 1854 1980 60 124 5 
PERCENTAGE COMPOSITION 
SiO. 71.45 
Al,O, 1.66 
CaO 12.75 
Na,O 13.62 
KsO Al 
Fe,O, .085 
TiO, .03 
100.005 


The reason for titanium oxide being included in this cal- 
culation will be seen later when discussing the effect of solu- 
tion of refractories. 


(2) & (3): 

Since loss of volatilization and contamination by solution 
of refractories are occurring simultaneously during the melt- 
ing of the glass, it is necessary to consider these two fac- 
tors together. 

The effect is most easily visualized by the use of symbols: 


let xX:, X2 represent the percentages of the various oxides present 
from the batch; 

the amounts of these oxides added by solution of re- 
fractories ; 


bi, be the losses of these oxides due to volatilization. 


Then if A represents the total clay dissolved and B the 
total loss by volatilization, we have— 


and ai, ae 


Xi + Xo + ....... = 100 
atat..+a=—A 
bi + be + é9-0'e ea 8 = B 


The percentage of any constituent present in the glass as 
analyzed is clearly given by an expression such as— 
(x; + a; — b,) (100) 
100+A—B 
There are certain constituents such as barium, lime, etc., 
which are unlikely to be volatile and which do not occur in 
clays to an appreciable extent. For such materials then 
a, and b, are zero and the percentage in the finished glass is 
given by— 
100 x, 
100 + A—B 
Then from the. batch calculation x; is known and from 








the analysis the value of the fraction (1) or (2) is known 
and hence 100 + A — B can be computed. If several of 
the oxides for which a; and b; are zero be present in the 
glass, several estimates of this quantity (100 + A — B) 
can be made and a mean value taken. 

Consider now constituents such as silica and alumina. 
These are not volatile but do occur in clay. Thus b, is zero 
but a, is not, and the percentage in the analysis is given by— 


(x1 - a1) (100) 
100 + A—B 
and the denominator is already known, so that a, can be 
found. From the composition of the clay estimates of A, 
and hence B, may be made and again mean values found. 
For substances’ which are -volatile,.but not present in clay, 
e.g., boric oxide and zinc oxide, the amount in the glass is— 


(x1 — bi) (100) 
100 + A—B 
Series of calculations such as these have been carried out 
and mean values of the solution of clay and volatilization 
have been found. 
As an instance of the working out, the case already men- 
tioned may be considered in more detail. 








Composition Analysis Analysis 

from batch of glass of clay 
SiO: 1 71.45 71.70 65.2 
Al,O, 2 1.66 1.81 30.8 
CaO 3 12.75 12.75 ioe 
Na,O 4 13.62 13.18 Pi 
K:0 5 Al Al pr 
FeO, 6 085 Al 1.5 
TiO: 7 .030 .038 1.8 


CaO is the constituent which is not volatile nor present 

appreciably in the clay. Hence from (2)— 
(100) (12.75) 

100 + A — B 

Constituents present in the clay but not volatile are SiQo, 

Al,O3, Fe2O3, TiO. It may be stated at once that 

Fe2O3 is useless for such calculations as there is always ex- 

tra contamination, in practice, due to dust. 





= 32:75 or A .=:B 


Thus, using 


(3)— 
100 (71.45 + a,) = 71.70 a, = 15 
pn 
100 
ALO, 1.66 + a, = 181 ag = 15 
TiO.  .030 + a, = .038 a, = .008 


From these values and the clay analysis, values of A are 


SiO, Ay 25° 100 ==: 38% 
AlsOs = 49% 
TiO, = 44% 


The mean value is .43%, and hence since A = B, B = .43%. 


NazO is the constituent which is volatile and present in 
the clay. (K2O is also but the amount is too small for 
accurate calculations). Hence using (1)— 

Xs + a — b, = 13.18 where x, = 13.62. 


AS 
Now a, can be calculated from the value of A and is 


100 
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003, which is negligible. Hence b, = .44%, which is the 


amount of NazO lost by volatilization. 

The above is an example of a method which has been 
found invaluable in computing the losses in founding and 
the fact has emerged that, to a first approximation with the 
concentrations normally used in glass making, the volatili- 
zation is proportional to the concentration. The losses can 
therefore be conveniently expressed as a percentage per 1% 
concentration and Table I gives values which enable calcula- 
tions to be made. 

TABLE I 
Per cent of an oxide lost in a found per 1% concentration 
from the batch. 


Soda Na.O (as soda ash) .032 (as salt cake) .06 
Potash K:O ae 

Boric oxide B.O, 15 

Zinc oxide ZnO .04 

Lead oxide PbO (up to 50%) 014 


It is impossible to give definite figures relating to pot 
attack as in some glasses it is negligible, but for some opti- 
cal glasses the figure may amount to 5% of the glass. There 
is a simple means, however, of estimating this by the use of 
the titanium content. Batch materials, other than sand, are 
in general free from titanium. The amount in the batch is 
therefore easily calculated and a determination of this im- 
purity in the glass is easily and accurately made. Since the 
value of 100 + A — B rarely departs much from 100, the 
correction due to this factor in (3) may be ignored and 
“a” found for TiOy. From the clay composition an 
accurate estimate of A may be made directly. Some idea of 
the amount of clay dissolved may be formed from the follow- 
ing examples : 


hence 


( i) A soda ash mixture in a large ‘tank contained .2% 
clay. 

(ii) A salt cake mixture in a large tank contained .3% 
clay. 

(iii) A borosilicate mixture in a pot furnace contained .7 % 
clay. 

(iv) A dense barium crown in a pot furnace contained 5% 


clay. 

When a number of representative examples have been 
worked out, it is possible to make a good estimate of what 
the pot attack will be for a new mixture. 

Probably the most useful application of the above methods 
is in working out the batch necessary to give a glass of any 
required composition. 
this is done. 


The following example shows how 


REQUIRED COMPOSITION 


SiO. 72.5 
ALS. 30 
Na.O 6.5 
ZnO 5.5 
B.O, 12.5 


The glass is to be melted in pots and it is estimated that 
the pot dissolved will be .6%. 


ANALYSIS OF BATCH MATERIALS 


SiO. Al,O, CaO NasO K:O B.O; ZnO 
PN cl ene cats 99.2 3s — — 2 a ond 
Alumina hydrate.... — 645 — sei ake aoe = 
TONE esd cade sa 05 — — 16.2 — %66 oer 
Soda nitrate........ — — 3.1 — sock 
FAM ORMID eee Ko ee ae — — >*— 999 
WOO WERE s oicec'jce es i. a es: = 


ANALYSIS oF Pot CLay 


SiO. 65.2 
Al,O, 30.8 
Na,O Ps 
FeO; 1.5 
TiO, 1.8 


The first step is to find what composition must be given by 
the batch so that after the dissolved clay has been added and 
the losses by volatilization subtracted, the required com- 
position is arrived at. 

There are three volatile materials in the glass, soda, zinc 
oxide and boric oxide. Reference to Table I shows that 
every 1 Na,O becomes .968 by volatilization so that to have 


6.5 





6.5 Na2O in the glass we must start with ——i 1H 


.968 
In the same way 1 ZnO becomes .96, so we must start 
5.5 


with 





5.7 and 1 BsO3 becomes .85, so we need 
.96 


14.7. The total losses are therefore 2.6% and, as 
85 

we are working back from the final composition to the batch, 

this 2.6% has to be added. In the same way the .6% of dis- 

solved clay has to be subtracted, making the total addition 

2%, so that to keep the revised figures as a percentage it is 
100 — 2 

necessary to multiply by ——-——— = 
100 

From the clay analysis we see that 

SiOs and .2 AlsOs, the amounts of 


being negligible. 


98. 


6% pot consists of .4 
the other constituents 


The composition which should be given by the batch is 
therefore: 


SiO; (725: — 4) X SB = 707 
AG. (So 2) xX BBS 27 
NasO (65 + 2) X B= 66 
znG@ (85 + 2) xX SB= 56 
B.O, (12.5 + 2.2) K 98 = 144 

100.0 


All that now remains to do is to work back to the batch 
using the analyses of the raw materials. 
SiO2.—70.7 requires 71.3 Sand which also provides .2 Al,Os 
and .1 KO. 
Al,O3—2.7 — .2 from sand = 2.5 = 3.9 Alumina Hydrate. 
Na2O—Part of the soda is to be introduced as nitre and the 
rest as borax. 
5.0 Nitre = 1.8 NasO 
6.6 — 1.8 = 4.8 = 29.6 Borax which contains 
10.8 BoOs 


BoOs—14.4 — 10.8 = 3.6 = 6.4 Boric Acid. 
ZnO—5.6 = 5.6 Zine Oxide. 


The batch is therefore: 


Sand 71.3 or 1,000 
Alumina hydrate 39°? 55 
Nitre 54* 70 © 
Borax 296 “ 415 
Boric acid 6.4 “ 90 
Zinc oxide 56. * 78% 


Had this batch been calculated in the usual way without 
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allowing for volatilization, pot attack or impurities in the 
materials, the result would have been: Ks - 


Sand 1,000 
Alumina hydrate 63% 
Nitre 70 
Borax 400 
Boric acid 47 
Zinc oxide 76 


and the composition of the glass obtained would have been: 


SiO, 738 
ALO, 35 
NaO 64 
ZnO 5.4 
B,O, 108 


which is seriously different from the composition aimed at. 








COOL wind and a cloud- 
A less sky, the swish of 
waves on a sandy shore, and log 
fires in the evening provided the 
setting for the summer meeting 
of the Glass Section of the 
American Ceramic Society at 
Cove Point, Maryland, the first 
week end in October. 





Bald eagles, _ turkey-buz- 
zards, black snakes, and other 

LOCAL COLOR. THE : 
COOK'S FACTOTUM. HET. desirable creatures helped to 


TINGER PAID HIM Sec PER 

MEAL TO SEE THAT HIS 

TUMBLER WAS ALWAYS 
FULL OF WATER. 


provide local color, while the 
menu included incredible num- 
bers of devilled crabs and be- 
devilled oysters. 

The meeting place was the same as last year, the seaside 
estate of Flint (Hazel-Atlas) and Merritt & Peters (Bureau 
of Standards), but the gathering was three or four times as 
large, running over the 40 mark for part of the time. 

An advance guard comprising F. C. Flint, Aaron Lyle 
(Hazel-Atlas), J. T. Littleton (Corning) and F. W. Preston 
(Butler, Pa.) went down on October 2 to make things ready. 
The bulk of the work devolved on Flint, as usual, and the 
thanks of the whole Section are due to him. He hired darkies 
from all over the countryside-to fetch and carry, cook and 
clean up; covenanted with the ladies’ aid of St. Paul’s to 
stage a great repast at St. Peter’s (somebody denies the saint- 
liness of the latter, which is very unkind, for we heard him 
sing one night like a cock angel); imported sundry tons of 
food and chairs, and allocated the delegates to their several 
quarters. 

Back in Washington, D. C., A. N. Finn was busy com- 
mandeering transport for a score or so of beds and blankets 
and collecting the incoming delegates and despatching them 
to the Point, some sixty miles to the south. He and Flint 
had a good job at the end with the accounts, trying to make 
ends meet, for the horde was ravenous. It is said that the 
turkey-buzzards, which gathered for a repast on the leavings, 
nearly died of starvation. 

The evening of the second day, a further contingent 
arrived, including Ross Purdy (Secretary, Am. Ceram. So- 
ciety), E. W. Tillotson (Mellon Institute), Sam Scholes 
(Fostoria) and L. T. Sherwood (Pennsylvania Wire Glass). 
The main party arrived at midday Saturday, by which time 
Sherwood and Rdss Purdy had sawed several hundred cords 


Summer Meeting of American 


Glass Technologists 


By F. W. PRESTON 


of wood and stacked it by the beach for the newcomers to see 
and wonder at. 

The arrival of Insley and Blunt was. marked by reports of 
huge black snakes. Dr. Insley did in fact tree one and the 
writer can vouch that it was there and quite long. As long 
as a piece of string, and distinctly thicker. But it failed 
to behave for the movie man, so a snake hunt was organized, 
in which George Morey and L. T. Sherwood also joined. 
Insley and Blunt each chased one down a hole, but the pro- 
ceedings were somewhat interrupted by George Morey dis- 
covering a lot of rare orchids in a swamp, rising above the 
liquidus. He was not content till he had them dissociated 
and en route for Washington. 

Meantime a detachment from Baltimore came down the 
Bay in a yacht but to the chagrin of the delegates they did 
not anchor in the cove, fearing the boat might drag her 
anchor and run ashore. They therefore made a landfall at 
Solomon’s Island and came to the festivities thence by car. 

E. L. Hettinger was very busy with his camera, and the 
photographs that decorate this article are all by him. Roy 
Blunt and F. W. Preston made themselves as obnoxious as 
possible with movie cameras, the films whereof, when duly 
censored, are intended to be projected next February at the 
Cleveland meeting of the American Ceramic Society. This 
scheme, so far as it relates to the Preston films, is spon- 
sored by THE Grass INnpustry, and Roy Blunt has volun- 
teered to add any of his films that may be needed to complete 
the story. So see to it that you are at Cleveland for the 
movie show. O Yez! O Yez! Ross Purdy as a pirate chief! 
Francis Flint as the Cutthroat Kid. Hahner with the Jolly 
Roger. Great fight between pearl-fishers and pirates! Ten 
thousand squirming crabs! 

J. T. Littleton, before the main body of the party arrived, 
stood on his head in six feet of water for three hours, gather- 
ing oysters. At the end of that time he had collected three 
and a severe cold, and thereafter refused to go in again till 
the last day. Some of the others were in every day, mostly 
the lean and cadaverous ones for some reason, or apparently 
unreason, but C. D. Spencer was not to be inveigled into 
any such foolishness, and stayed ashore by an heroic effort of 
will. 

Merritt was generally to be found several miles out at sea, 
his little white leg-of-mutton sail against the eastern hori- 
zon. Generally he had some of the rest with him, but in any 
case he was hardly to be cajoled ashore, but stayed afar off 
as in his boyhood days off the coast of Hawaii. 
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1, DR. SCHOTT OF JENA—FIFTH FROM LEFT, STANDING. 2. 


WET. LEFT TO RIGHT, G. E. F. 
WAY OF GETTING WET. 
TO RIGHT, PRESTON 
CIALLY GOOD OF ROSS PURDY. 8. 
SHERWOOD (PENNSYLVANIA WIRE 
STANDARDS.) 


LUNDELL, 


LYLE, LUNDELL, MOREY. 6. 


A DEBATE 
GLASS), 


On Monday morning many of the crowd, being gluttonous 
for punishment got up about 3 A.M. and went fishing. Most 
of the fish they caught were inedible, so the next night Ross 
Purdy organized an expedition to raid the fishermen’s nets. 
In the eerie light of the moon he fared forth silently and took 
out the whole of the catch, including a salmon-trout, a 
bream, sundry “spots,” ‘“‘butterfish,” “diamonds,” ‘‘alewives” 
and crabs. The boat was very leaky and it was a very. wet 
Professor Ross that came ashore. But he ate the fish next 
day with all the more relish. 





GEORGE MOREY, ROY BLUNT, HERBERT INSLEY, AARON LYLE. 4. 
SPEED BOAT FROM SOLOMON’S ISLAND. 5, 
BOARDING 
ON WIRE-GLASS. 
PRESTON, LYLE 


‘l! photographs by Hettumger 
ROSS PURDY LISTENS IN ON THE WORLD SERIES. 3. ALL 
ANOTHER 
AARON LYLE POSES FOR HIS PORTRAIT. LEFT 
SPEED BOAT. 7. SUNDAY REAR-VIEWS, ESPE- 
LEFT TO RIGHT, BEGEMAN (MISSISSIPPI GLASS). 
(HAZEL ATLAS), HAHNER AND FINN (BUREAU OF 


THE 


His favorite amuscment however was not fishing, but still 
hunting. L. T. Sherwood was unwise enough to learn the 
location of the still, and after that Ross Purdy never gave 
him a moment’s peace. On Monday revenue officers blew 
up one or more stills with dynamite. 

J. T. Littleton was all for organizing a possum or coon 
hunt, but the sheriff got word of it and camped on the trail, 
so the project was abandoned. 

On Sunday, J. C. Hostetter arrived with Dr. Schott of 


Jena, who took great numbers of photographs with a very 
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artistocratic-looking camera. His geniality and jollity made 
a very good impression and it is to be hoped that next time 
he will stay longer. 

Two business sessions were held, one on Saturday and one 
on Sunday. At the first, the main themes concerned organi- 
zation. Sam Scholes delivered an ultimatum about papers for 
February and considerable debate took place on this subject. 
There was no unanimity as to what form the meetings in 
February should take and it was finally decided that every- 
body should write to Scholes asking for what he (the writer) 
wanted and saying what he himself would do toward getting 





AT COVE POINT LIGHTHOUSE. HOW MANY CAN YOU 


[LDENTIFY? 





it. So don’t forget to write to him—at Fostoria Glass, 
Moundsville, W. Va. 

Specific suggestions by the Education Committee of the 
Society as to the allocation of time by undergraduates in 
Ceramics to fundamental science, cultural subjects and busi- 
ness matters, were discussed at length. The general senti- 
ment was that undergraduates should devote themselves to 
su¢h matters to the almost complete exclusion of strictly 
ceramic affairs, at least so far as glass technologists were 
concerned. A narrow specialization in undergraduate days 
was not desirable. The section was more favorable to a re- 
search course or post-graduate course in glass technology 
than to undergraduate work therein. ‘The debate lasted a 
long time and was finally concluded by accepting a resolu- 
tion brought forward by L. T. Sherwood, of which more may 
be heard later. 

A proposal. of the I. C. S. to establish correspondence 
courses in glass technology, if provided with help and sug- 
gestions by the Society, was considered, but it did not seem 
practicable to make any proposal in the absence of anyone 
who was competent and willing to organize such a course. 

A proposal, now nev, but discussed in Toronto last Febru- 
ary, for organizing the work of the section through a per- 
manént secretary, more particularly for ensuring continuity 
of policy and assisting universities and to some extent firms, 
in choosing subjects within the glass field for research, wa* 
favorably considered by the meeting. It was heartily en- 
dorsed by Ross Purdy as likely to assist editorial work by 
assessing the merits of papers and seeing to their form of 
presentation. The business men present considered that the 
funds could be raised readily enough to ensure the scheme 
being run for five years, starting early next year. The 
manner of organizing the work would have to depend greatly 
on the character and personality of the secretary. 

At the Sunday meeting a letter was read from Professor 
Turner of Sheffield on a recent editorial in THE Grass IN- 
pustry (the letter is printed on another page of 
this issue), and the meeting asked that steps be taken to 


acquire as quickly as possible, biographies of the recently de- 
ceased inventors of the industry. Roy Blunt was delegated 
to obtain a biography of Michael Owens and several others 
are also in prospect. THE GLass INDUSTRY hopes to do its 
share in helping to publish these. 

Professor Turner’s letter was given to George Morey for 
Dr. Day, for the purpose of canvassing in Washington, the 
idea of an Industrial History Society. 

The meeting passed a resolution congratulating Professor 
Turner on his recovery and expressing its pleasure in hear- 
ing that he was back at work. 

The principal business of the Sunday meeting, however, 
was to hear an oration by George Morey on the constitution 
of glass. The meeting was glad to learn that the proper- 
ties of glass cannot be changed by calling it a fourth state of 
matter or a colloid. There appeared to be no objection to 
calling it a fourth state, except that it did not help, but it 
was not a colloid, though in some cases it was headed that 
way. Further no agreement was reached as to whether it was 
really solid, plastic or viscous and finally experiments to be 
carried out by C. D. Spencer over the next year or so, sup- 
plementing his previous observations (reported recently in 
Nature) were devised by the meeting in the hopes of settling 
the point. 

Dr. Morey’s discourse may perhaps be printed later in 
THe Gxiass INpustry, but covered too much ground to be 
reported fully in the present issue. 

Some considerable discussion centered on the equilibrium 
of the iron oxides in glass, in which Dr. Hostetter and Dr. 
Morey contributed some useful ideas. Another debate raged 
around the question of the annealing of glass, the essence of 
the matter being that Dr. Scholes considered the physics 
thereof very simple, while Mr. Begeman considered the engi- 
neering end of it anything but simple. The questions of an- 
nealing and of heterogeneity in glass were considered good 
subjects for papers at Cleveland next February, but most of 
the delegates were more anxious to listen than to orate on the 
subject. 

Dr. Schott gave an account of some of his own experiences 
on a number of points raised and it is to be hoped that he 
will follow it up by writing a resumé of them. 

A number of delegates visited the lighthouse to see the 
French lenses and were puzzled to know they had to be 
protected from sunlight. 

J. T. Littleton, with uncanny instinct, discovered the only 
persimmon tree within miles, ate the ripe fruit with great 
relish and offered green ones to the unwary. His exploits 
in standing on his head in the Bay were matched by Aaron 
Lyle on dry land (Fig. 5). Cutting capers in a speed-boat 
alternated with radio-reports on the progress of the World 
Series, while those who did not care to tear their pants in 
hunting spleenworts, orchids and black snakes, found diver- 
sion in pitching quoits and horseshoes. In this Arthur 
Kimes and C. D. Spencer, among others, proved strangely 
skillful. Others played baseball or shot at old shoes in the 
air with a .410 shot gun. 

Ross Purdy and one other went to church; they needed it. 


Don’t forget: Write Sam Scholes your sentiments on the 
Cleveland meeting ne«t February! Do it now! 
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The Manufacture of Rolled Plate 


By ERNST LUTZ * 


(Cnmaned fram the Cesber, 1930, meee). 
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This work has been revised, so far as the English and 
the technical expressions are concerned, by F. W. 
Preston, who has also added a number ‘of notes re- 
lating in general to the special conditions of American 
practice; but it must be understood that the opinions 
expressed in the text are those of Mr. Lutz, and 
neither the Editor nor Dr. Pres‘on accepts responsi- 
bility for them. 
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ATVOUNUDUANUNOONANAN HA aMEREEDLEEOenbenvee OFUCUUUIOUNN GUHA! ootoasocAMnadAnEanGabMMNETCUnUEAGEGREARLON 


HE daily problem and job of the furnace keeper is to 

use as little fuel, salt cake and soda ash as possible and 
at the same time to supply within 22 hours all pots with 
glass of first quality and of the correct stiffness for pouring 
and rolling. 

As mentioned before, it is advisable after casting, to heat 
up the furnace again before a new charge is inserted; this 
ensures a more uniform and quicker fusion process. The 
time lost in reheating the furnace with empty pots is in fact 
more than regained by the speedier fusion process. 
the reason why 


This is 
in many factories it is a rule to reheat for 
1% hours and even longer—during this time a shovelful of 


cullet may possibly be charged. If the batch material is 


charged too early, i.e., into a relatively cold furnace, then 
the composition will melt with a glassy, smooth, milky and 


turbulent surface, 
formed; 


and large white bubbles are constantly 
with a good fusion process the surface looks a 
poisonous yellow and is calm and “dry.” In a cold furnace 
only the heat radiated from the flame acts on the heap of 
batch, while with a properly heated furnace the process 
of fusion is furthered by the heat emanating from the brick 
work and particularly from the furnace bottom, which is 
transmitted through the pot walls. The more unfavorable 
the conditions with regard to the state of the furnace, the 
more fuel is required. In other words, under comparable 
conditions, the fuel consumption may be regarded as an in- 
dication of the efficiency and quality of melting. 
the same design, every furnace has its own peculiarities and 
it is therefore most important to find out as soon as possible 
the most efficient treatment and working of each furnace 
This applies particularly to the magnitude of the various 
charges. 


Even with 


It has become a standard practice to charge the batch in 
three parts, i.e., 
size of each charge has to be found by experiment. 


The most efficient 
With the 
dimensions of the charging shovels as given before, the fol- 


to make three charges. 


lowing distribution may be regarded as a good practical aver- 
the sec- 
ond of 25 shovels, the third to adopt itself to the state of 
melting in each pot. not reach 
all parts of the furnace equally well, its temperature is not 
altogether uniform, and the contents of the pots therefore do 
not melt at an equal rate. 


age:—The first charge to consist of about 15 shovels, 


The furnace flame does 





* Of Dessau, Germany. This work will appear in German in the forth- 
coming new edition of Dralle Keppeler, “Die Glasfabrikation,” due next 
year, about July. The Gtass InpustRY probably will by that time have 
completed the English translation, with some comments on its” applicability 
to American conditions by F. W. Preston. 


Again older pots transmit the heat more readily than new 
ones, which accounts also for a different timing of the fusion 
process. Furthermore the pots, when returning from casting, 
are left with more or less residual molten glass, so that after 
the fusion of the second charge, the level in the various pots 
will differ. The third charge is then a means of balancing 
all these discrepancies. Pots whose melting process is in 
retard get a smaller third charge than those whose fusion 
process is in advance; pots which are already nearly full, get 
less than relatively empty Generally speaking, the 
third charge requires from two to eight shovels. For pots 
which are late in their melting the third charge consists 
preferably of glass cullet. 


ones. 


From a theoretical point of view as many charges as pos- 
sible would be best, as a great number of small heaps melt 
faster than a few large heaps; however, as pointed out before, 
during charging the stock has to be almost completely throt- 
tled, as otherwise part of the mix is blown off and carried 
away by the draft, which would mean not only 
loss in batch material, 


an actual 
but would also deteriorate 
fractory material of the furnace. 


the re- 
A few substantial charges 
entail a smaller cooling effect on the furnace than a great 
number of small fillings, the more so as the draft can only 
be restarted when the batch material in the pot has become 
covered with a glassy skin, which prevents the mix from 
being blown away. Now this skin forms itself over the 
whole surface of a large heap of batch material just as 
fast as that of a small one, as every part of the surface is 
exposed to the same heat and the size of the surface as 
a whole does not matter. 
draft to be restarted is therefore, for example with six 
small charges, double that of three large ones. 

The reheating of the furnaces after the filling and melt- 
ing of the three usual charges generally requires the fol- 
lowing time: 


The time lost in waiting for the 


Reheating of the furnace................. about 1 hour 
First charge (about 15 shovels)............ about 5 hours 
Second charge (about 25 shovels).......... about 4 hours 
Third charge (about 2 to 8 shovels)...... about 2 hours 
OE ooo citats Sa hiss De Ra eae about 12 hours 

As may be seen from this table, the second charge, in 


spite of being appreciably larger, melts faster than the first 
this is explained by the fact that in the meantime, 
the furnace has reached the full melting temperature. It 
is absolufely essential that the second charge should not 
be brought in before the first one is completely melted; the 
same applies to the third charge relative to the second. If 
fresh and cold batch material comes in un- 
molten residues of the preceding charge, the melting of 
these latter will be interrupted and its chemical reduction 
stopped, so that batch particles will remain in the glass, 
and these in the process of refining are distributed all over 
the content of the pot and appeir after rolling in all parts 


one ; 


touch with 
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of the sheet. Great care has also to be taken that the 


shovel is always turned over at the same position over the 
pot, so that the charged batch forms a sharp-angled cone. 
This cone or pyramid melts gradually in such a way, that 
the first molten material runs down its sides and finally 
lifts the whole of the remaining part up, causing it to 
float. If the charge has too flat a form, the first molten 
glass will simply remain on the top and the batch material 
thus will melt incompletely and again cause the formation 
of stones in the sheet. 


The Process of Melting 

Fuel consumption and furnace temperature or what comes 
to the same thing, the process of melting, depend very 
much on the regular operation and timing of the gas and 
air-valves, i.e., the change over of the preheating chambers 
of the furnace. The time intervals of change-over depend 
on the furnace design, and, with the aid of time-temperature 
readings, have to be determined for each case; on an 
average the changing-over during the fusion process has to 
take place every half hour. 

With a straight soda-ash composition the refining can 
start immediately after the melting; however if salt cake 
is present the glass-gall formed has first to be burnt. Glass- 
gall is molten sulphate of sodium which has not been dis- 
solved in silicic acid and has itself separated out of the 
batch. Glass-gall swims in the form of glossy, up to hand- 
sized spots on the molten glass and in bad cases can even 
cover the whole surface. In practice glass-gall can not be 
altogether avoided, as it is impossible in the first instance 
to provide accurately in the batch the carbon required, and 
secondly to mix the components of the composition so per- 
fectly, that each molecule of sulphate finds the correspond- 
ing carbon. The temperature prevailing in the furnace will 
always cause more or less particles of sulphate to melt be- 
fore they are reduced to sulphite. If they had been ex- 
posed in time to the action of carbon, they would have 
been transformed into sulphite, and as such have been more 
readily dissolved in silicic acid, thus not having had the 
time to melt indefinitely. 

In order to burn the glass-gall, pieces of wood or char- 
coal or powdered coal is thrown on the surface of the 
molten glass and at the same time the combustion air and 
the stack are throttled so that unburnt carbon monoxide 
gas flows over the pots. The carbon which in this way is 
carried to the glass surface transforms the sulphate of the 
gall into sulphite, the carbonic acid produced escapes, while 
the sulphite is completely reduced by the glass. To facili- 
tate the rising of the glass-gall to the glass surface a bent 
iron bar is pushed into the still thick glass mass, after 
the completion of the fusion process; it is however essential 
that first all batch material be molten, as otherwise the 
iron bar may drag residues of it into the molten mass. 

Great care must be used in the burning of the glass- 
gall; if surplus carbon is left after the burning of all gall, 
it may happen that the glass gets a bluish tint and forms 
such an amount of small bubbles that they cannot be 
completely eliminated in refining. For this reason the 
wood or the coal is not thrown in one batch over the gall, 
but in portions and at intervals, so that it is easier to 


estimate how much is ultimately required to get the last 
specks off. The same danger arises if, during the burning 
of the gall, the furnace gets too hot and consequently the 
glass somewhat too liquid, as the wood or coal thereby will 
sink too far in the glass mass. The elimination of the glass 
gall not only takes time, but also causes the furnace to lose 
heat, so that it must be reheated before the refining can take 
place. This means of course an increase in fuel con- 
sumption. 

If there is so much gall present that even after its reduc- 
tion it cannot be completely absorbed by the glass, then it 
must be skimmed off. This work entails loss of glass and 
the introduction of impurities; furthermore it is troublesome 
and to some extent dangerous, as the touching of the hot gall 
with the relatively cold iron may cause explosions of spray- 
ing particles of liquid glass; an excess of glass-gall is 
therefore always feared. 

On the other hand the complete absence of gall is equally 
disquieting for the melter. If there is no gall perceptible, 
it is likely that the combustion gases did not burn com- 
pletely and acted on the melting batch cones with too much 
carbon monoxide. The possibility then exists of the glass 
getting bluish and full of seeds. The absence of gall is 
not an absolutely sure indication of this glass defect; how- 
ever in most cases it is the first manifestation of it. The 
melter therefore feels most at ease if he discerns some gall, 
but only just so much that it may be easily and readily 
burnt away. As stated already, both combustion air and 
the stack must be throttled down before the burning of the 
gall can be started; the interior of the furnace is thus rather 
dark and invisible, so that the existence of the gall is not 
easily detected. However any gall existing shows itself up 
by the sputtering under the wood or coal thrown in and also 
by the greeny-yellow vapors passing over the glass surface. 

During the burning of the gall, the change-over valves 
are operated every ten minutes in order that the reaction of 
the carbon monoxide of the combustion gases may play as 
uniformly as possible on the content of all pots. Towards 
the close of this burning, which according to the amount 
of gall may last from 20 to 45 minutes, the intake of fresh 
air and the stack draft is somewhat increased, so that the 
visibility in the furnace gets sufficiently good to view the 
pots clearly and to spot any gall left as glossy water-clear 
specks. Addition of some further wood or coal will then 
clear away these last specks. The furnace can now be 
brought to the full temperature required for refining. As 
some heat was lost during the process of burning the gall, 
it takes some time before this full heat is reached again. 
The higher the temperature the more thorough the refining 
and the better the quality of the glass. The temperature 
therefore is raised just as high as the pot walls will stand. 
If the temperature is too high, the pot walls get soft, so that 
they offer but little resistance to the pressure of the glass 
mass and may even burst at exaggerated high temperatures. 

Watching the Pots 

The high quality required of plate glass makes it un- 
necessary to approach the limiting temperature much more 
closely than with pots of most of the other glass industries. 
All the more attention and care must be spent in continually 
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inspecting and watching the pots. During the process of 
refining the surface of the glass soon starts turbulently to 
overflow; sometimes during this period there may rise some 
additional gall in the form of small and hardly visible 
specks. They are usually recognized by the small cavities 
in the skim. If there are only a few small specks, the re- 
ducing influence of the combustion gases will suffice to re- 
move them, otherwise some extra coal or wood has to be 
added. The skim comes right up to the brim of the pot 
and to avoid its flowing over it is necessary to spray some 
water on the surface, which calms the glass mass for a 
while and lets the skim sink down somewhat. 
The Refining Period 

At the beginning of the refining the molten glass mass is 
still very viscous, so that the stirring with the iron rod 
requires considerable force; the stiffness of the mass also 
retains a great amount of gas. During the refining period 
the temperature, however, soon rises and the glass gets so 
liquid that the gases in solution are liberated, while the 
rest of the gases, which were simply held back by the 
great viscosity, escape. 

To facilitate this process and to speed up the rising 
of the gases, the bent iron rod is pushed right down 
towards the bottom of the pot and agitated freely. This 
brisk stirring can be started as soon as ever the viscidity 
of the glass mass allows it; it should however on no account 
be stirred as long as there are residues of coal or gall swim- 
ming on the surface. Furthermore the glass mass, before 
stirring begins, should be perfectly clear, and the glass 
sticking to the iron rod should contain no unmolten matter, 
i.e., not show any brown, yellow or black points and 
specks. As a matter of precaution it is best to wait an- 
other 1%4 hours after the burning of the gall, after which 
the stirring may be carried out every 10 to 15 minutes. At 
the beginning, when the mass is still very sticky, the stirring 
can be continued for quite a while before the glass boils up 
and threatens to flow over. Later on, with a high fluidity, 
a single stroke of the stirring rod sometimes suffices. It 
is a common practice to stick a potato at the lower end of 
the iron rod, the water content of which is driven off and 
causes the boiling up of the molten glass. For the same 
purpose pieces of arsenic are sometimes thrown in, which, 
on account of their high specific weight, sink at once to the 
bottom of the pot, where they subsequently gasify. 

The general temperature rise during the process of re- 
fining, the stirring and the boiling up of the whole pot 
content are intended to ensure homogeneity, so that the 
stiffness and the composition of the glass mass are every- 
where the same; otherwise the rolled sheet will show strings, 
and due to unequal refraction of light, look crooked and of 
uneven thickness when polished. Great temperature dif- 
ferences within the glass content of one and the same pot, 
will cause devitrification in the coldest parts of the mass, i.e., 
the formation of innumerable very small crystals, which 
are distributed in the rolling process over a wide area of 
the sheet and make it useless when polished. The top 
layer of the glass in the pot is most liable to devitrification, 
but it also frequently happens at the bottom if the furnace 
floor is excessively cooled while the core of the glass mass 


is still at its full temperature. The boiling up further 
causes any foreign matter and impurities such as unmolten 
particles, pieces of clay broken off the pot, and pieces fallen 
down from the furnace arch, to float up to the surface where 
they are skimmed off or pushed over the rim of the pot; 
however, they must not be gathered on the pouring side 
of the pot, as otherwise they will again be dragged into the 
glass. 

The stirring is continued until the glass skim on 
stirring rod is absolutely clear and does not contain any 
seeds. It takes about 3 to 4 hours to reach this goal. Be- 
fore the stirring rod is dipped into the glass mass it is ad- 
visable to clean it in water, as it is always covered with 
dust, which, when burnt, forms small seeds sticking to the 
rod and render it more difficult for the finisher to judge 
the true state of the glass. About two hours pass after the 
finishing of the burning of the gall till the stirring is 
started and this latter process is continued for about 3 to 
4 hours; the whole process of refining thus takes about 5 to 
6 hours. During this period the control valves are operated 
every 10 or at the most every 15 minutes in order to keep 
both ends of the furnace at as even a temperature as possible. 

When the stirring is finished, both gas and air inlets are 
somewhat throttled so that the molten glass mass may 
quiet down. The period of moderate fire now begins. The 
glass mass is left to itself for about 4 to 5 hours, gradually 
cooling until the proper viscosity or fluidity for teeming 
and rolling is reached. 


the 


It is of first importance that the 
cooling down be so achieved that the homogeneity of the 
glass mass is maintained. The necessity of throttling the 
flame may cause the top layers of the glass to get too 
stiff while the lower parts still retain their heat, a matter 
in which they are assisted by the heat flowing in from the 
furnace bottom. This again may produce little rising bub- 
bles which will be caught, and prevented from escaping, by 
the sticky top layer. The correctly timed and effective 
cooling of the furnace bottom is therefore essential for a good 
quality of plate glass. 

The cooling channels with which the furnace bottom has 
to be provided, must have efficient and easily controlled 
means for ventilation, so that, if required, the furnace 
bottom and with it the lower parts of the glass mass, may be 
readily cooled; to this end in some factories the cooling 
channels* are connected with blowers. Half an hour or up 
to one hour after the stirring, the furnace doors are slightly 
opened so that cold air from outside hits the pots; however, 
in the first instance only the pot-walls next to the door 
are thereby affected, and the ones farther back are left hot. 
The uniform cooling down of the pot bottoms can only be 
accomplished by the cooling down of the whole furnace 
bottom with the aid of the cooling channels referred to above. 

Before’ the furnace doors are opened for airing, the stray 
glass, formed from blown-off batch and also from overflow- 
ing of the glass mass, must be gathered and withdrawn 
through the small recess at the bottom edge of the furnace 
door. After the airing, this spray glass would be too stiff 
and could no longer be taken off the furnace bottom and 
the pot walls. 





* Familiarly known as “rat holes.”-—F, W. P. 
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Cooling Down the Mass of Glass 

A further means of ensuring the uniform cooling down 
of the whole glass mass is the throttling of the stack draft 
to such an extent that the flames are forced by means of 
the natural draft in the glasshouse, or by the pressure of 
the gas producers, through the clearances and working holes 
of the furnace doors, thus preventing any drawing in of 
cold air. After the first or second hour of moderate firing 
the stack or chimney draft is shut off altogether and the 
furnace doors are more and more opened, their openings 
being adapted to the state of glass in the pots of their 
neighborhood. A quarter to half an hour before pouring, 
the furnace doors are very often completely lowered again 
to let the temperature of any unequally cooled parts of 
the glass mass even out. To reheat, in particular, the top 
layers of the glass, which have cooled down most during 
this time, gas and air is freely admitted; the moment the 
surface reaches its correct temperature, as judged by the 
eye, the casting may begin. 

If the fluidity of the molten glass is too high, it will, when 
the pot is tilted, sputter over the rim too quickly, splashing 
like water against the roll and extend like a flat cake over 
the casting table, thereby catching and trapping coarse large 
air bubbles. Particles of dust and similar impurities com- 
ing in contact with the hot glass mass, burn at once and if 
the glass is soft and too liquid the combustion gases will 
likewise be trapped and held back by the glass as an ag- 
gregation of bubbles or as a dirty spot. If the glass is 
sufficiently viscous and stiff, the gases will not penetrate at 
all, or in any case only so deep that in grinding and polish- 
ing they are removed again. The proper condition of the 
glass mass is such, that after pouring out of the pot, it re- 
mains as a massy heap in front of the roll, which heap 
should flow and extend, but only a little, until the roll is 
got ready, and when being rolled, should not flow away from 
the roll but should need pushing by the latter. However, 
this stiffness must not be carried too far, as otherwise the 
glass may cool too quickly on the casting table and develop 
cracks before the sheet is pushed into the annealing oven. 

During the moderate fire, and particularly while the 
chimney draft is stopped, the soot and sediments of incom- 
pletely burnt gas gather on the surface of the molten glass. 
In order to burn or blow these sediments off, many fac- 
tories, immediately before and during casting, give from 
Also 
during the casting and with stopped draft, plenty of gas 


time to time a few seconds or minutes of strong draft. 


and air must be admitted to keep the contents of the last 
handled pots and also the furnace itself on temperature. It 
is not as a rule ever possible altogether to avoid having 
the top layer of the pot carry impurities, somewhat colder 
than the core of the glass mass. This layer is called the 
“skin” of the pot content. In tilting the pot, the skin falls 
on the casting table, gathers in the corner between roll and 
table, and in rolling forms the head of the sheet. It is 
understood then, that the sheet head is usually of inferior 
quality to the rest of the sheet. 


Routine of the Day’s Work on a Furnace 


The whole day-work on a furnace is made up as follows: 


Reheating of the furnace and melt- 
ing of the batch material...... approximately 12 


hours 





Burning of the glass-gall........ approximately 1% hour 
Refining of the molten glass...... approximately 5 hours 
NE FES. th bs chien st approximately 414 hours 
Pouring of all pots of one furnace.approximately 2 hours 
pS. eee Sere ee Te approximately 24 hours 


With the use of straight soda ash these normal times, as 
a rule, can be kept more easily than if salt cake is resorted 
to, since the time of burning the glass gall is saved. In 
factories melting exclusively soda ash composition, care must 
be taken that the furnace flame does not play too much on 
the melting mass, as any carbon of the gases which pene- 
trates into or is trapped by it, is not reduced as with salt 
cake, thus the danger that the glass may get a bluish tint by 
absorbed carbon oxide is higher with soda ash. In design- 
ing the burners for furnaces working with soda ash al- 
lowance must be made for this fact. The flame must be 
set higher than for burning salt cake batch. Of course 
this increase of distance between glass and flame reduces 
to some extent the heat transmitted by radiation, so that the 
fusion process takes correspondingly longer; however, on an 
average the melting will even then not take longer than with 
sulphate, as the use of soda ash makes it easier for the 
finisher to accomplish a quiet and uniform fusion, as against 
the complicated reduction phases in the melting of salt cake 
composition. 

(A plate glass melting furnace is described in Vol. I, 
Chap. 8, page 478 of “Dralle-Keppeler, Die Glasfabrika- 
tion.” ) 

Stringent Conditions Set for Furnace 

The above considerations on the melting and refining of 
plate glass have brought out the stringent conditions set 
for such a furnace. These requirements became ever more 
stressed as the furnaces, for reasons of economy, got larger 
and larger in their dimensions. Originally it was possible 
to roll sheets of a few square feet, while today sheets of 
480 and more square feet are produced. The pots thus 
had to be made bigger and bigger, and the furnace itself 
in proportion. The larger the pots, the larger sheets are 
producible and the cost of manufacture is relatively less 
as the outlay for fuel, wages and overhead charges per square 
feet are smaller with a large sheet than with a small one. 
The upper limit of this development was the danger that 
with a further increase in size of the pots and furnace, the 
daily schedule of work, i.e., charging, melting, refining, 
moderate fire and casting could not be accomplished and 
would take more than 24 hours. 

Thus even if it were possible from the technical point of 
view to produce still larger sheets, the work of the furnace 
would take longer, so that over a period of 2 to 3 weeks or 
possibly even 1 week, there might be one complete casting 
Then the loss of production due to the missing 
“cast” would exceed the increase represented by the larger 
plates; the cost of production would therefore rise again, and 
furthermore the operating and handling of the furnace would 
become more difficult, taxing the ability of the workmen to 
the utmost, causing an irregular schedule of working time 
and making it difficult to maintain the strict order, which 
is essential for the smooth working of the glass house. The 
mere circumstance that the start of shift of the workmen 


process less. 
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selected for the casting changes every day, is very trouble- 
some. A further factor tending to limit the enlargement of 
pots, furnaces and sheets, however, is the fact that with pres- 
ent day methods of work and plant equipment it is not 
possible to roll still larger sheets and to convey them in time 
to the annealing oven before they have cooled down too much 
on the casting table and have got cracks and stresses, which 
cannot be got rid of in the annealing oven. (Further infor- 


| 


le 





beret 


quires least space. In order to utilize the heat generated as 
completely as possible and to accomplish simultaneously in 
all pots a quick, complete and uniform fusion process, the 
melting room proper of the furnace has to be kept as small 
as possible, i.e., the space under the arch cut down as much 
as the strength and safety of the furnace construction will 
allow; also the pots must be pushed so near together that 
there is only just sufficient space to operate the pot-tongs, 








i 4 
FIG. 7 


mation on this point is given later under the section “Thin 
cast plate glass.”’) 

With the growth of the pot and furnace dimensions and 
the great variations of temperature that occur during a day’s 
work, the brick walls of the furnaces are necessarily sub- 
jected to very severe conditions. The stresses in the brick 
work and the girders have become greater and greater. Care 
must be taken therefore in the selection of first class bricks 
of faultless form and best quality mortar, for all vital parts 
of the furnace. For each part of the whole brickwork it is 
necessary to consider carefully the merits of the material to 
be chosen. Either its resistance to pressure, its capacity for 
withstanding heat and the cutting of the flame, its resistance 
to the corroding action of stray batch material, or its be- 
havior against the simultaneous presence of all these factors 
may be of primary importance. The work of the furnace 
bricklayers must be controlled in its minutest details, and 
similar minute supervision must be exercised on the process 
of heating up. 

For plate glass furnaces the regenerative system in con- 
junction with slit burners reaching over the top of the pots, 
has almost universally been adopted. 

The standard furnaces are rectangular in plan with two 
rows of pots, of which two can be handled from one furnace 
door. The path of the flame and the utilization of the heat 
are more favorable with this arrangement than with any other 
The rectangular plan at the same time fits 
in best with the general layout of the glass house and re- 


furnace form. 


a o0~C~«S 2 


FIG. 8 


This 
latter circumstance explains the slightly turned position of 
the pots in the furnace. (See Vol. I, table VII, Fig. 3 
of “Dralle-Keppeler, Die Glasfabrikation.) 
flatter the vault, i.e., the smaller the space between same and 
the pots, the more efficiently the flame will flow over the melt 
and the more effective the radiation from the 
the brickwork will be. 


and to remove the pots to and from the furnace sieges. 


The lower and 


flame and 
Reasons of design make it practically 
impossible to keep the vault so low that the flame might press 
too much on the melt. If this actually happens, then it is 
usually caused by faulty arrangement of burners. 

If the flame continually hits the batch material a surplus 
of carbon will be formed in the molten glass mass, which, 
as mentioned before, will cause a blue tint and the forma- 
tion of small bubbles in the glass. These defects cannot be 
Care must 
therefore be taken, particularly with soda ash, that the flame 


altogether removed during the refining process. 
does not flow directly on the melting batch. This is the rea- 
son why in the production of glass which must be entirely 
colorless, as for example glass for optical purposes, closed 
pots are used. Further, the pots themselves suffer if directly 
hit by the flame, and parts of them may get so overheated 
that their resistance is materially lessened; above all the pot 
rims are eroded and eaten away, which again weakens the 
pot and, when tilting the pot for casting, causes particles of 
pot-clay to be torn off, trapped by the glass mass and rolled 
into the sheet. The crenelated rim of the pot furthermore 
may locally support the glass mass in teeming so that air is 
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trapped and also rolled into the sheet. The design and the 
arrangement of the burners is thus of vital importance for the 
run of the furnace, for the fusion process and for the quality 
of the glass. 

Figs. 7 to 14 show some burner designs which have proved 
satisfactory in German, French and Belgian factories. 

The most straightforward design is that shown in Figs. 
7 and 8. Air and gas are admitted through the airport (a) 





meet only in the actual melting chamber. With regard to the 
timing of the start of the combustion, i.e., the forming of the 
flame, this design is in sharp contrast with that shown in 
Figs. 6 and 7, although the downward slope of the channels 
(k) pushes the air down and into the current of gas, there is 
a chance that the flame may set in so late that the fusion 
process in the foremost pots is retarded. Apart from this, 
and as enlarged upon before, it is harmful to the quality of 
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FIG. 9 


and the gas port (b) to the mixing chamber (c). The essen- 
tial feature of this design is the fact that air and gas rising 
through the channels (a) and (b) both flow against the arch 
(a), which deflects both in an even way to the melting cham- 
ber and effects at the same time a sufficiently thorough mix- 
ing of air and gas. With the design of burners shown in the 
other figures, air and gas are separately conveyed to the 
melting chamber and thus mix later, carrying the combus- 
tion further along in the melting room, or in other words pro- 
duce a longer flame. In a furnace as shown in Fig. 7 and 
Fig. 8, the flame develops early and the foremost pots there- 
fore get more heat than those in the same position of fur- 
nace with burners of the other types; the pots at the far end 
on the other hand get less in proportion. In order to keep 
the temperature variation at the said far end down, the gov- 
erning valves in this type of furnace have to be operated more 
frequently. It is thus evident that for glass houses with 
small pots, i.e., small furnaces, burners (a) shown in Figs. 
7 and 8, which produce an early and intensive but relatively 
short flame are preferable, in view of their straightforward- 
ness, while for large furnaces, burners producing a long ex- 
tended flame must be given preference. 

In the burners to Figs. 9 and 10, the air is deflected hori- 
zontally to the melting chamber, while the gas is deflected 
straight upwards by the rising ports (f). Figs. 11 and 12 
show the opposite arrangement where the gas flows hori- 
zontally to the melting chamber and the air ports (g) have a 
downward slope. Both designs are characterized by the 
burner bridge (h), where combustion first sets in. However, 
with the design illustrated in Figs. 13 and 14 gas and air 


FIG. 10 


the glass if the flame is so guided that it presses too much on 
the batch. Even with large and long furnaces it is there- 
fore advisable to set the beginning of the flame as aimed at 
in Figs. 9 to 12 somewhat back, i.e., to push the burner- 
bridge forward or to shorten the caps (i) more or less. 

The action of the flame on the melt is also fundamentally 
influenced by the vertical distance between burner bridge and 
bottom of furnace; this distance depends on the height of the 
pots, and on the way the flame is led into the melting room. 
With burners where air and gas at their exit from the ports 
have an upward movement, as for example in Figs. 9 and 
10, the height of the bridge may be kept lower; in the re- 
verse case, as illustrated in Figs. 11 and 12 it must be kept 
higher. For the burners given in the above figures the 
height of the port, as measured from the furnace bottom and 
in its middle plane, varies from 43” to 54”. 

With the design reproduced in Figs. 9 and 10 the air 
leaves the port (1), situated on top of the two gas ports (f), 
in a broad stream, while in the case of Figs. 11 and 12 there 
are four separate airports (g), (m), enclosing the two gas 
gaps in a semi-circular way, so that the current of gas is 
not only jacketed by the air on its upper side, but on 
both sides as well. This arrangement keeps the flame nar- 


row at its beginning, and only at a certain distance has it 
developed to its full width. A consequence thereof is that 
the melting process in the pots, standing in the forefront 
corners will be more retarded than with the burner arrange- 
ment of Figs. 9 and 10. 

The preheating chambers for air and gas as a rule are 
arranged in a longitudinal direction beneath the melting 























NovemMsBer, 1930 


THE 


GLASS INDUSTRY 


261 





room, in exceptional cases only they go crossways to the fur- 
nace, as illustrated in Figs. 11 and 12, where the two mid- 
dle chambers are the air chambers and the two outer, the 
gas chambers. The latter are so much lower than the air 





| 


furnace vault or “crown” as flat as possible in order to ob- 
tain a small melting room. With burners of equal design 
the fusion will develop the faster, and the fuel consumption 
will be the less, the lower the vault; on the other hand a 
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FIG. 11 


chambers that the airducts to the burners can be laid over 
them. The receptacle (0) for the slag which has to be pro- 
vided in other designs, can be omitted here, as the air and 
gas ducts leading from the chambers to the burners can be 
made with downcast slope, causing the slag to flow off. How- 
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FIG. 12 


high arch means a higher safety factor and exerts less pres- 
sure on the supports. Particularly with plate glass is it 
essential that the vault should not melt in all places and 
that nothing should drop into the pots; the bricks for the vault 


therefore must not only possess a high resistance to pres- 














ever, soot and light ash in this case are less completely caught 
than with the receptacles (0), so that the brickwork of the 
chambers covers itself more readily with dust and ash. For 
the cleaning of the chambers it has proved an advantage 
every two or three weeks to fire a pistol into them, with the 
full chimney draft set on; the sediments of soot are thus 
freed from the bricks and carried away by the draft. 

As mentioned before, the general tendency is to make the 


Sm 


FIG. 19 


sure but also to a very high degree be fireproof, and the 
burners must be so designed that they do not throw the flame 
directly on to the vault. With a high vault, drops formed 
may flow off sideways, sticking to the surface of the vault 
and only falling off when they reach the door arches or the 
supporting pillars, and thus avoiding the pots; with a flat 
vault, however, the drops fall where they form. 
(To be continued) 
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Arcady 


HEY had an eye for natural beauty when, they picked 

out their Cove Point estate. We took note of the shore- 
line of the Bay for some distance north and south of the 
summer homes of Flint, Merritt and Peters, and concluded 
that the Glass Technologists had as delectable a spot as could 
be found by those bright waters. Few places down the foun- 
dered valley are so well protected by a projecting Point from 
the north wind, or combine in so compact a space an excel- 
lent stretch of beach and a nearby backing of forested bluffs. 
The sharp transition from the coastal scrub-pines and cedars 
to the tall gum trees and the oaks, from the seaside to the in- 
land flora, does not often occur so pleasingly within a few 
yards of a sandy beach. 

This is no common camping ground, no summer ren- 
dezvous of the vulgar. And though the neat cottages are 
occupied most of the year by the owners or their families, 
there are no unsightly refuse heaps in the neighboring woods. 
The place is kept up with care, yet has all the appearance of 
an untouched wilderness. Those little cottages by the sea 
are a welcome change from the gaunt hotels of Toronto and 
Cleveland. 

Pete has been encouraging the quail; they were encamped 
right at his front door when the advance guard arrived, and 
there must have been twenty or more of them. Merritt never 
stays on dry land, but seems to be encouraging the seagulls 
out in the middle of the Bay. 

In the evening, as the breeze dies down, the rising moon 
lights an elfin way to the eastern shore, wave and ripple 
dancing down the faeries’ path. Throughout the night, from 
out the northern gloaming, the silent signals of the’ lighthouse 
play across the Cove, ever vigilant, but not obtrusive. And 
in the wee sma’ hours the wind sings to the pine trees, and 
the ocean sings to the strand, the age old songs of Arcady, the 
tunes of the pipes of Pan. 





The Bootlegger 

HE average American glass technologist, like his con- 
fréres in most other American industries, is not en- 
gaged in any very important work. Most of the time he 
is probably busy in preventing things from getting any worse 
rather than in helping them to get better. And when he is 
definitely engaged in bettering things, the betterment very 
often consists in making it possible to dispense with a worker 
or two, or with a hundred or two workers, replacing men by 
machinery, adding to the insecurity of the workman and to 
the ranks of the unemployed. In this he is ably assisted by 
the capitalist, who by means of consolidations and mergers 
contrives to reduce the number of plants, to reduce the sales 

force, and to decimate the executive. 
This is all done in the interest of Efficiency. It makes 
our company prosperous; until our competitor does the same 


thing, and we are back where we started. We have done it 


all in the name of Progress, and we do not stop to consider 
whether that “progress” is not as aimless as the wandering 
over the country of the million hoboes who thumb their way 
from passing motorists. 

Merely displacing labor is not of itself progress. 


If all 
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the glassware of the country could be produced in a single 
large factory by a single man who made a leisurely tour once 
a month of the automatic machinery, we could not call it 
progress until the displaced workers had found other work 
or at least another source of income. 

For the good of their souls they need the work; for their 
peace of mind and health of body they must have income of 
some sort. In England they can get the income in the form 
of a dole; their bodies are saved, but the good it is to their 
souls is a debatable point. In America the refuge of the dole 
is not offered, but fortunately there is the bootlegging busi- 
ness, thoughtfully provided in advance by the Act of an in- 
telligent Congress, and various allied industries wherein the 
more enterprising of the unemployed may live by their wits. 
This too may keep the body in being in some of the hilly fast- 
nesses of Pennsylvania where industry has failed to hold its 
own and left the natives stranded, or along the Canadian 
border where business is both volatile and seasonal; but again 
the good it is to the soul is problematical. At any rate there 
is no doubt some appreciable correlation between the unem- 
ployment produced by labor-saving inventions and the growth 
of the bootlegging industry. Either the dole or the boot- 
legger; you pays your money and you takes your choice. 

The plain fact of the matter is, the American glass tech- 
nologist has not been inventing new industries to absorb 
workers; he has merely been “improving” old industries to dis- 
place workers. 
tries have largely been doing the same thing. 


And his fellow technologists in other indus- 
In the last 
ten years the glass industry has shed thousands of workers, 
It has no 
Only the bootlegger thinks of the 
He alone has invented a new industry. 


and has not developed a single new major line. 
vision of public service. 
public weal. 
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Prof. Turner On the Industrial History Society 
Copy of letter received by Dr. F. W. Preston from Professor 
W. E. S Turner. Dated September 15, 1930. 


Dr, F. W. Preston, 
c/o THe GLAss INDUSTRY, 
New York. 
My Dear Dr. Preston: 

Your very interesting leading article entitled “Unwritten Epics” 
in the August number of THE GLass INDustTRy, leads me to re- 
mark that in England, at any rate, there is an Industrial History 
Society, namely, the Newcomen Society. This society was founded 
in 1920 for the purpose of the study of the history of engineering 
and technology. Its headquarters are now at the Science Museum, 
South Kensington, London, S. W. 7. Amongst the various topics 
which have been considered by the society, glass has had its place 
although the considerations in regard to the subject have been 
related in the main to the doings of glassmakers at an ancient fac- 
tory at Chiddingfold, Surrey, seven centuries ago. 

It is probably also well known to you that in this country we 
have in the Science Museum at South Kensington an Institution 
of a most interesting character which caters for the history of 
industries, and within the last two years a section dealing with 
glass has been opened. In Munich also a very extensive and fine 
industrial museum has been created. 

I would like, however, to support the plea which you make 
especially in regard to preserving the records of industrial develop- 
ments particularly in America. The past 30 years have marked 
an epoch in glassmaking developments in America and one by cne 
the men who were responsible for them have been passing away. 
Not only I but other of my friends in America have frequently 


urged the late Mr. H. L. Dixon, whose knowledge of the circum- 
stances of glassmaking inventions in America was probably unique, 
to put on records an account of his experiences. He was, how- 
ever, engaged too actively in other directions to find time for this 
purpose. 

One may well ask if there are records such as day to day records 
of the experiments carried out by Michael Owens, by I. G. Col- 
burn, by Lubbers and other inventors. It may quite well be that 
such records exist in private possession or in possession of the 
companies which have sprung from the inventive efforts of these 
men. If so, it would be of very great interest if they could be 
brought together, together with any existing experimental models 
and apparatus, in a museum in some convenient centre. In the 
absence of any public effort to establish a comprehensive Industrial 
Museum, might it not be worth while for the Glass Division of 
the American Ceramic Society to consider what steps might be 
taken to getting a central Museum established for the glass in- 
dustry. 

Yours sincerely, 
(Signed ) 
DEPARTMENT OF GLAss TECHNOLOGY. 
Tue UNIversity, 
Sheffield, England, September 15th, 1930. 


W. E. S. Turner. 





The Bureau of Standards, Washington, D. C., issued on 
October 1, 1930, a statement supplementary to P. C. 113 re- 
lat'ng to transmission of ultraviolet solar radiation of special 
window glasses. 

Research Paper No. 113 gives average transmissions at 
302mu of samples of window glasses produced prior to 
February 1, 1929. The data given in the table below are 
similarly, averages of samples of various makes of special 
window glasses obtained during the twelve months prior to 
May 1, 1930. 

It is believed that with the issue of this additional in- 
fo-mation, the value of attempting to rate the brand of ma- 
This 
is commonly true with all kinds of products and especially 
so with glass which is known to vary from melt to melt in 
spite of the most careful supervision. 


’ 


terial instead of the furnished product is exhausted. 


The purchaser may 
protect himself by having the dealer contract to furnish 
glass whose transmission shall, after stabilization by ex- 
posure, not fall below an agreed value at 302mu. 


Per Cent Transmission of Various Glasses at 302mu, When 
New and After Exposure at a Distance of 15 cm from a 110-volt 
Horizontal Uviare Quartz Mercury Lamp for Ten Hours; and 
of Duplicate Samples Exposed to the Sun for Five to Twelve 


Months. Thickness of glasses, 2.3 mm. 
Average Per Cent Transmission 

No. of After After 

Samples Exposure Exposure 
Trade Name Tested New to Lamp to Sun 
a ee 1 92 92 92 
At Sere 3 61 59 60 
J aE ee 3 63 50 57 
Uviel-Jetia- >... .. 6. cae 3 67 48 53 
ee ere 8 64 45 53 
te os iss doesn 3 71 42 51 
WANE 8 as seco anise. an 20 58 33 42 


Reports are in circulation to the effect that the popularity 
of the Tom Thumb Golf Links has opened up a new market 
for colored broken and crushed ground glass. Many of the 
thousands of courses which have been built throughout the 
country seem to take pride in decorating their premises with 
all sorts of odd looking bright colored designs. Glass appears 
to be a very suitable material for such use, giving some of the 
decorations a sort of mosaic effect. Here is a good chance for 
the glass factories to get rid of their waste products. 
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Feldspar—Its Effect in Glass’ 


By E. W. Koenig* 


ELDSPAR is now recognized as an important ingredient 

for use in the manufacture of all types of glassware. 

This mineral is composed of silica, alumina, potash and soda 

and small quantities of lime, all of which are essential com- 
pounds used in the production of glass. 

Feldspar is a general term in mineralogy for the most im- 
portant rock-forming group of minerals. In the form com- 
monly known as spar rock, which is of igneous origin, it ap- 
pears in pegmatite formations of crystalline rock masses. 

Since one of the important component parts of feldspar 
is alumina the following article will discuss briefly the bene- 
ficial effects of alumina in glass batches. 

Feldspar being essentially a natural glass in itself, it is 
generally accepted that the best medium for introducing 
alumina in glass batches is by the use of feldspar. Not only 
is it a recognized fact that alumina can best be incorporated 
into glass batches by the use of feldspar, but it is also the 
most economical and efficient method of accomplishing this. 

Alumina has been used with such success as a constituent 
of glass batches that its use has become standard practice in 
the manufacture of commercial glassware. The manifold 
advantages of this compound in its effect upon the durability, 
resistance to thermal shock, coefficient of expansion and its 
decided property to prevent devitrification, scum and weather- 
ing, in soda-lime glasses, have been reviewed a number of 
times, therefore it is believed unnecessary to cite any par- 
ticular case in this article. 

At the conclusion you will note a bibliography of alumina 
in glass. The introduction of alumina can be effected 
through the use of any of several compounds. Among these 
feldspar, lepidolite, cryolite, china clay, hydrated alumina 
and aluminum oxide have all been used with varied success. 

Aluminum hydrate and aluminum oxide have both been 
used but they frequently cause difficulty in regard to “batch 
stones.” This is perhaps due to their relatively high melt- 
ing point, 2,150° C. and the high concentration of the origi- 
nal material. The cost of these two compounds of aluminum 
when compared with other sources of alumina is in most 
cases much higher. 

China clays usually have an alumina content ranging from 
35 per cent to 45 per cent, and from this standpoint alone 
would be desirable. However, china clays contain as a rule 
excessive amounts of iron and they also have a high melting 
point, approximately 1,830° C., which causes difficulty of 
solution. 

Cryolite, another of the alumina bearing compounds, is a 
very powerful flux but has the disadvantage of having a de- 
cided corrosive action on tank blocks. For this reason 
cryolite is not used very extensively as a means of introduc- 
ing alumina in glass. 

Feldspar, which has a low melting point, approximately 
1,200° C., has a composition such as to cause no mechanical 
or chemical disturbance in glass. Under present methods of 





1 [Should this article provoke discussion among our readers we ohh be 


glad to give consideration to any comments that may be received.—Ed. 
2Chief Chemist. Consolidated Feldspar Corporation, Trenton, New Jersey. 


producing this commodity by the system of uniformity con- 
trol its composition is held so closely to established standards 
that the variation from lot to lot, or shipment to shipment, is 
negligible. It is non-corrosive in its action upon tank blocks, 
in fact it has been shown that glasses containing alumina as 
derived from feldspar have less corrosive action than the 
same glasses without this constituent. 

Feldspar has the power to impede surface separation of 
silica in soda-lime glasses. This is accounted for by virtue 
of the property of alumina to increase the chemical stability 
of glass and in addition some authorities believe the potash 
plays an important part. 

The foregoing citations indicate conclusively the beneficial 
effects of alumina, therefore these facts, coupled with its low 
cost, make feldspar the ideal medium of alumina introduc- 
tion. ; 

As with other batch constituents, the addition of feldspar 
to straight sand-soda-lime glass, presents some difficulty un- 
less care and consideration are given to this matter. Alumina 
bearing glasses have a different. specific weight than alumina 
free glasses and it can be readily seen how, unless the feld- 
spar is added in increasingly small amounts, the likelihood 
of having glasses of several different compositions, with the 
probability of trouble due to chords, in the same tank is 
unavoidable. It is general practice to add the feldspar in 
increasing amounts every three or four days until, at the end 
of from three to six weeks, the desired alumina content is 
attained. The amount varies from one and one-half to 
three per cent, depending upon the type of glass required, 
and usually requires an addition of 150 to 300 pounds of 
feldspar to the ton of glass sand used. The type of glass 
desired, the manufacturing conditions through which the 
glass must pass and the average size and weight of the ware 
to be manufactured must be taken into consideration. In 
this connection it should be remembered that in the usual 
high lime batch the melting rate is increased by the addition 
of feldspar and the minimum working temperature is low- 
ered. 

The mixing of feldspar in glass batches presents no more 
of a problem than any other batch constituent. It has the 
necessary bulk and weight to mix thoroughly without any 
excessive manipulation, and the separation of this constituent 
from the other batch ingredients is no more, and in most 
cases is less, than encountered with soda ash, limestone and 
sand. The selection of the particle size of feldspar should 
be based entirely upon the grain size of the other ingredients 
in the batch and the manufacturer of glass should be 
cautious in his choice of granulation for, as with any other 
constituent, separation will occur if there is any great vari- 
ance in particle size. There is no advantage, and in most 
cases it is a decided disadvantage, to have one batch con- 
stituent so sized as to occlude all of the extremely fine and 
extremely coarse material if the balance of the batch con- 
stituents is not sized accordingly. Until such time as all of 

(Continued on page 266) 
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1. ANOTHER VIEW OF KEYSTONE MILL. GATE TO SUSONG’S YARD SHOWN OPEN IN EXTREME 
LEFT CENTER. PARTS OF TRACK SCALE SHOWN IN CENTER, IN FRONT OF MILL. LOOKING STRAIGHT 
AHEAD, THE TRACKS TO HILL CITY CURVE TO THE RIGHT BELOW THE HILL, WHILE THE WAGON 
ROAD TO MT. RUSHMORE AND THE HUGO-PEERLESS MINES CURVES LEFT BETWEEN THE TWO HILLS. 
2. GRINDING MILL AT SPRUCE PINE, N. C. 3. CONCENTRATING PLANT AT McKINNEY MINE, SPRUCE 
PINE, N. C. 4. ENGLISH KNOB MINE NEAR SPRUCE PINE, N. C. 5. VIEW OF STORAGE BINS AT ERWIN 
MILL. 6. CHEMICAL LABORATORY, ERWIN, TENN. 7. McKINNEY FELDSPAR MINE, SPRUCE PINE, N. C., 
CONCENTRATING PLANT. 8. STEAM SHOVEL AT WORK IN McKINNEY MINE. 
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the constituents of the batch carry the same particle size and 
particle weight, trouble due to batch separation and checker 
obstruction is likely to occur, therefore ideally sizing one 
material will do more to hinder homogeniety in the batch and 
the resultant glass than it will help. 

In conclusion it must be borne in mind that feldspar has 
certain distinctive and advantageous characteristics not 
possessed by any other glass making material but it is not 
a “cure-all.” No greater liberties can be taken with tem- 
perature variations or irrégularities in the pull of the tank; 
nor can day to ‘day variations in operating conditions be 
tolerated any more than in the alumina free glasses. How- 
ever, when feldspar bearing glasses have been given a just 
trial they will produce a more resistant, a more lustrous and 
a better all-round product with a smaller percentage of off- 
ware than glasses which are alumina free. 


A Bibliography of Alumina in Glass 


1. Alumina reduces coefficient of expansion and increases tensile 
strength, hardness, and brilliancy of soda-lime glasses. Frink— 
Transactions American Ceramic Society 1909, Vol. 11, page 99. 

2. Alumina decreases solubility in bottle glass. Frink—Trans- 
actions American Ceramic Society 1913, Vol. 15, page 706. 

3. Alumina tends to decrease tendency toward devitrification. 

srockbank—Travisactions American Ceramic Society 1913, Vol. 15, 
page 605. 

4. The use of alumina in soda-lime glasses lowers the annealing 
temperature. English & Turner—Journal Society Glass Tech- 
nology 1921, Vol. 5, No. 19, page 115. 

5. A glass having the composition—Silica 74.13, Alumina 2.67, 
Lime 9.74, Soda 13.54, melts and fines more easily than the corre- 
sponding glass without alumina. Turner—Journal Society Glass 
Technology 1921, Vol. 5, No. 17, page 107. ; 

6. Alumina reduces thermal expansion when substituted for 
lime and magnesia. English & Turner—Journal Society Glass 
Technology 1821, Vol. 5, No. 18, page 183. 

7. Alumina retards devitrification of Glass. K. Kamita— 
Pottery Gasette 1922, page 1369. 

&. Glass containers made of soda-lime glass containing alumina 
weather less readily than corresponding glasses without alumina. 
K. L. Ford—Journal American Ceramic Society, December 1922, 
Vol. 5, No. 12, page 853. 

9. " Alumina in small quantities is beneficial because it makes 
soda-lime glass workable over a longer range of temperature. S. 
English—Journal Society Glass Technology, March 1923, Vol. 7, 
No. 25. 

10. Alumina in soda-lime glasses increase the durability as well 
as the resistance to attack by acids. On the whole for bottle and 
similar glasses the addition of some alumina is a distinct advantage. 
Hodkin & Cousen—A Textbook of Gass Technology, page 107. 

11. Alumina in glass—Summary of modern views: 

(a) Reduces solubility more than lime. 

(b) Reduces thermal expansion more than lime or magnesia. 

(c) Aids in preventing devitrification. 

(d) Reduces annealing temperatures. 

(e) Assists in reducing melting point in some glasses. 

(f) Increases luster. 

(zg) Reduces tendency of soda-lime glasses to scum. 

(h) Reduces breakage due to thermal shock. 

(i) Reduces breakage during finishing. 

R. R. Shively —The Céramist 1924, May, Vol. 4, No. 2, page &2. 

12. Alumina reduces rate of setting of glass and is beneficial 
in producing better working properties. .S. English—Journal 
Society Glass Technology 1924, Vol. 8, No. 31, page .205. 


13. Alumina increases durability and strength, lowers annealing 
point, lengthens working range and aids in preventing devitri- 
fication. Anon—Tue Giass Inpustry 1924, Vol. 5, No. 9, page 
165. 

14. Alumina increases the melting rate in high’ lime glass an: 
decreases melting rate in low lime glasses, but the effect is not 
great below 3% alumina. Alumina increases chemical resistance of 
low glasses. Alumina glass has a wider working range and lower 
minimum working temperature than straight lime glass. D. J. 
McSwiney—Tue Grass INpustry 1925, Vol. 6, No. 4, page 69. 

15. Alumina as a glass oxide. Schneider reviews properties 
imparted to glass by Al,O; and compares aluminum hydroxide with 
other sources of AlsO; such as Feldspar, Kaolin, et cetera. R. 
Schneider—Glashutte 1926, page 403. . 

16. Alumina makes glass more resistant to the action of water, 
hydrochloric acid, and sodium carbonate solution. Dimbleby & 
Turner—Journal Society Glass Technology 1926, Vol. 10, No. 39, 
page 304. 

17. Alumina reduces solubility of soda-lime glasses, especially 
those high i in alkali. G. Keppler—Chemiker Zeitung 1926, Vol. 50, 
No. 104-5, page 227. 

18. Alumina partially replacing silica in soda-lime glass in- 
creases resistance to solubility in water. H. Karmaus—Journal 
Sprechsaal, 1926, No. 44, page 725. 

19. Separation of Silica in Glasses prevented by the addition of 
Feldspar. (This is usually attributed to the Al,O. but the K.O 
from the spar has a decided bearing.) Peddle—Defects in Glass. 


Beryllium for Glass May Become Cheap 


At the recent meeting of the American Chemical Society in Cin- 
cinnati, O., two scientists from Western Reserve University, Cleve- 
land, Prof. Harold S. Booth and Miss Gilberta G. Torrey, told of 
the discovery of a new electrical method whereby the precious 
metal beryllium, now so rare that .it-séll$ at $300 a pound, can be 
manufactured in large quantities at a price that will make possible 
its use, because of its lightness and structural strength, in the 
construction of airplanes and a score of other industries. 

Beryllium glass has already been successfully developed by Prof. 
Alexander Silverman, head of the Chemical Department of the 
University of Pittsburgh. 

As reported in the New York Times, only a few weeks ago Al- 
fred Schwarz, a New York metallurgical engineer, had announced 
his development of a new process that would make possible the 
manufacture of beryllium at $4 a pound. 

“Our product is so pure,” Professor Booth said, “that it is in- 
soluble in strong acids, and only dissolves in them w'e1 in contact 
with a less electro-positive metal, such as platinum, due to the 
formation of short-circuited cells. 

“Beryllium is the lightest known metal that does not corrode in 
air. Alloys of beryllium with aluminum have been reported whic 
have the strength of steel and the lightness of aluminum. Such 
alloys should be of tremendous value in reducing the weight ard 
increasing the ‘pay-load’ of heavier-than-air flying machines and 
in other industries where light weight and strength are more im- 
portant than low cost. 

“Through study of electrolysis of non-aqueous solutions of 
beryllium salts we found that beryllium may be electro-deposited 
from such solutions. One of the greatest difficulties we had to 
overcome was the dehydration of beryllium salts in a practical way, 
without decomposing them. This we finally accomplished by add- 
ing the hydrated beryllium salt to fused ammonium salts and heat- 
ing until the dehydration is completed. 

“The beryllium oxide in the mineral has been the one stumbling 
block which has been recently solved in a cheap way so that, 
coupled with our new process, a beryllium should be produceable at 
a price low enough to make it applicable in aviation.” 
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Bureau of Mines Information Circular on Feldspar 


Late in October there was issued from the Bureau of Mines, 
Department of Commerce, a new Information Circular I. C. 6381, 
on feldspar, consisting of 21 pages of multigraphed text and tables 
and two pages of diagrams. Figure I shows the total production 
and value of crude feldspar in the United States, 1907 to 1929; 
Figure II shows the crude feldspar produced and sold in the 
United States, 1907 to 1929 by leading states as follows: Diagram 
A, Connecticut, New Hampshire, Maine, Maryland; Diagram B, 
New York, North Carolina, Pennsylvania. The report was pre- 
pared by Oliver Bowles, supervising engineer, and C, V. Lee, both 
of the Building Material Section, United States Bureau of Mines. 

The introduction points out that a systematic study of feldspar 
has progressed to a thoroughly scientific stage of research, until 
today no function of the industry is more important than the 
modern well equipped testing laboratory which is finding a place 
in.the.plants of both producers and users. Through laboratory 
research much is being learned of the properties of feldspar and 
of -its behavior in use. There are obstacles still to be overcome, 
but those already surmounted have been of no less magnitude. 

Space available in. this issue does not permit publication of the 
Circular in full but the following abstracts have been made. 

The Bureau of Mines had issued two fairly comprehensive re- 
ports on feldspar, Bulletin 53, “Mining and treatment of feldspar 
and kaolin in the Southern Appalachian region,” and Bulletin 92, 
“Feldspar of the New England and Northern Appalachian States,” 
both of them by A. S. Watts. The first was published in 1913 
and the second in 1916, but both are now out of print. Although 
these reports contain much information of permanent value, they 
are now inadequate in some respects owing to the many changes 
that have taken place in the industry during recent years. The 
bureau receives many requests for information on feldspar, and 
the lack of published data has led to the preparation of this report. 

It is not the purpose of this paper to present a comprehensive 
and detailed discussion of this complex subject, but rather to give 
a brief outline of the occurrence and properties of the material, 
its preparation, uses, and marketing, the economic problems of 
production and consumption, modern trends, and such other 
matters as are of interest to the average inquirer who desires a 
general knowledge of the industry. 

The Bureau acknowledges that valuable assistance in the com- 
pilation of this report was given by B. C. Burgess of Spruce Pine, 
N. C., A. S. Watts of Columbus, Ohio, and Jefferson Middleton, 
of the Bureau of Mines, Washington, D. C. The paper defines 
feldspar as follows: 

Feldspar is not the name of a specific mineral; it is a general 
term in mineralogy for an important group of rockforming minerals 
consisting of several species, all of them anhydrous silicates of 
aluminum containing either potash, soda, or lime, or two of these 
bases together. These varieties are divided into two groups, the 
potash feldspars and the lime-soda feldspars. Orthoclase and 
microcline are the chief representatives of the first group, while 
albite and oligoclase are the most important of the second or 
plagioclase group. 

It covers the varieties and classification, physical properties, 
origin and occurrence of feldspar bearing rocks, weathering ef- 
fects by atmospheric agencies. The uses of feldspar are referred 
to as follows: 

The principal use of feldspar is as a flux in the manufacture of 
glass, pottery, enamel ware, brick, and tile. It is a constituent 
of both body and glaze. Feldspar, which constitutes from 10 to 
35 per cent of the body, is used to bind the particles together. 
The amount of feldspar used in the glaze ranges from 30 to 50 
per cent. Various forms of opaque glass that find use in hotels, 
restaurants, drug stores, and other places where a vitrified surface 
is desired for sanitary reasons, contain considerable quantities of 
feldspar. Bath tubs and wash bowls are commonly made of cast 
iron, and while hot are covered with an enamel containing much 
feldspar. It is also an important constituent of electrical and 
other forms of porcelain. Exceptionally pure potash feldspar is 
used in the manufacture of artificial teeth. 

The use of feldspar in the glass industry is increasing, as it 
provides a readily soluble source of alumina, Potash feldspar 
is widely used, though mixtures of soda and potash spar are also 
sold to glass manufacturers; it is also employed with jfluorspar in 
the manufacture of opalescent glass. Feldspar provides both: 


alumina and the alkalies in the manufacture of bottle and pressed 
glass products. When a definite combination of alumina, potash, 
and silica (as in feldspar) is used, the constituents are assimilated 
more readily in the melt than if introduced separately. Recently 
a glass bottle plant at Oshawa, Ont., has been designed to use 
feldspar as practically the sole raw material. It is claimed that 
feldspar increases the lustre and toughness of glass. It permits 
a longer working temperature in the machine, thereby permitting 
a greater production of bottles per hour for any given equipment. 
It also tends to retard the weathering or what is known as the 
bloom of glass in storage. 

Up to the present time feldspar has found limited use in the 
window and plate glass industries, though some manufacturers are 
finding it advantageous. Its general acceptance would increase 
the demand for feldspar enormously. 

The following table indicates the approximate percentage of 
feldspar ‘consumed in ‘the United-States for the various uses. 


Approximate consumption of feldspar in the United States by uses 


Per cent 
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Poultry grit, roofing, stucco and other minor uses 


According to figures submitted by one operator, the 87 per cent 
used in the ceramic and glass industries may be subdivided by use 
as follows: 


Per cent 
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Specifications and tests are given. Also acceptable screening 
analyses; the mining of feldspar by open pit and under ground 
methods is briefly described, milling or crushing and grinding of 
the product is given considerable space. 


GRINDING CAPACITY 


The grinding capacity of the feldspar mills in the United States 
in 1929 has been estimated at approximately 480,000 long tons, 
while total sales in 1929 reached about 210,000 long tons. Present 
demands for feldspar, therefore, utilize only about 44 per cent 
of grinding plant capacity. 


MARKETING 


The market for pulverized feldspar is confined largely to well- 
defined areas in New York, New Jersey, West Virginia, Ohio, and 
Indiana; the potteries of Trenton, N. J., and in the vicinity of 


Sebring, Ohio, are the principal centers of use. 
Crude spar is sold on the long ton basis, usually f.o.b. cars 
shipping point in carload lots. 


Ground feldspar is sold on the short ton basis f.o.b. cars at 
grinding mills. 

Production centers and foreign deposits are cited. A table 
(No. IL) shows the quantity of crude feldspar produced and sold 
in the United States 1907 to 1929 by states. Table III shows the 
production of feldspar by countries 1916 to 1929 in metric tons. 
Imports and exports for the years 1923 to 1929 inclusive, in long 
tons and showing values are given. The tariff on feldspar was 
specifically provided for in the Tariff of 1883, 1890 and 1894. 
Crude feldspar has been on the free list since 1883. Prior to the 
latter part of 1922, the duty on ground feldspar was 20 per cent 
ad valorem, but dating from September 22, 1922, the duty was 
raised to 30 per cent. The tariff act of 1930 places a duty of $1 
per long ton on crude feldspar. 

About a page of space is given over to a discussion of prices 
of soda and potash feldspar. A bibliography of some of the more 
important books and articles dealing with the feldspar industry oc- 
cupies over two pages of the report. 
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New Bottle Plant for Venezuela 


Progress in the glass manufacturing industry in South America 
is indicated by the announcement of the H. L. Dixon Company, 
Pittsburgh, Pa., that they are building an entirely new bottle plant 
for the Compania Anonima Cerveceria de Caracas, of Caracas, 
Venezuela. The owner of the new plant is a large brewery com- 
pany of that city. Heretofore they have been purchasing a small 
quantity of bottles from a small plant in Venezuela and the balance 
of their requirements was shipped from Europe, mainly from 
Germany. Due to their inability to get the bottles delivered as 
promised and the impossibility of securing bottles of physical 
characteristics that would withstand handling in bottle machines 
without a very high percentage of breakage, the company decided 
to go into the bottle manufacturing business themselves. The 
contract for the entire plant was signed early this year, the 
materials assembled and shipped to New York early in June and 
two men sent to Caracas to superintend and complete the installa- 
tion. The Dixon Company’s superintendent of production also left 
October 1 to put the plant into commercial operation. 

The contract covered a complete bottle making plant. The 
Dixon organization designed the plant, supplied all the materials 
above ground including the building and furnished the construction 
engineer and bricklayer foreman from their own permanent field 
crew. They also assumed the obligation of placing the plant in 
successful operation. They undertook also to furnish such equip- 
ment as was needed which they do not manufacture themselves, 
and drew up specifications, made the necessary purchases and 
attended to the shipping of material to Venezuela. 

The plant consists of a 12 x 16 ton continuous melting furnace, 
oil, fired. It is provided with a 4 6” dia. by 80 feet high steel 
stack, a Bethel feeder and a Lynch L. A. machine. Molds for the 
machine include those for four types of bottles, namely, % liter, 
¥\% liter, % liter champagne and % liter. 

The annealing will be done by a Dixon Auto-Thermal Lehr. 
The contract also includes the air compressor system for Lynch 
machine, wind cooling systems for both tank and Lynch machine, fuel 
oil system, batch mixing and handling machinery and miscellaneous 
technical apparatus such as a polariscope, pyrometers, scales and 
testing machines. The furnace building is of structural steel, as is 
also the lehr building and warehouse. 

Miscellaneous equipment and materials used in the construction 
of the plant includes the following: Pittsburgh Clay Pot Co., 
tank blocks; Haws Refractories, silica brick; North American 
Refractories Co., No. 1 and No. 2, fire brick; H. L. Dixon Com- 
pany, water seal air reversing valve, electrically operated; S. B. 
Rheam, steel stack; Bethel Engineering Co., feeder; Lynch Cor- 
poration, bottle blowing machine; Thermal Engineering Corp. 
(H. L. Dixon Company), lehr; pressure testing machine, mold 
and miscellaneous castings; Ingersoll-Rand Co., compressor ; 
Pittsburgh Piping and Equipment Co., compressed air and fuel 
oil piping; Clarage Fan Company, fans; Kirk & Blum Mfg. Co., 
wind piping; Tate Jones & Company, oil pump; National Supply 
Co., burners; Simpson: Foundry Engineering Co., batch mixing 
machinery; Wheeling Mold & Foundry Co., cullet crusher; Fair- 
banks Co., scales; Brown Instrument Co., pyrometer equipment ; 
Bacharach Industrial Instrument Co., optical pyrometer, draft 
gauges; Exact Weight Scale Co., ware scales; Toledo Mould Co., 
mold machine work; Bridge & Iron Works, building and struc- 
tural steel. 





Pittsburgh Plate Glass Company Plans 


The report emanating from C. Harold Wills, a Detroit finan- 
eier on Friday, October 3, and furnished to our correspondent in 
that city, to the effect that a contract between Mr. Wills, the 
Marysville Improvement Company and officials of the Pittsburgh 
Plate Glass Company, by which the latter organization acquired 
325 acres of land on the St. Clair River in Marysville, Mich., on 
which a glass manufacturing plant would be erected costing be- 
tween $18,000,000 and $20,000,000 and to employ 3,000 men and 


1,200 women, was partly denied by the Pittsburgh Plate Glass 
Company officials, one of whom informed THe ‘GLass INDUSTRY 
that the impression that the company would commence construc- 
tion of a laminated glass plant immediately was erroneous. It was 
admitted that the company had acquired considerable acreage in 
the section referred to but that no date had been set for the begin- 
ning of building operations and that later when an anticipated 
great increase in the use of laminated safety glass in automobiles 
begins to be realized, the plant to be erected on the site will prob- 
ably cost not more than $10,000,000 or $12,000,000. The property 
has a river frontage of 1,500 feet and is located between the cities 
of Detroit and Port Huron, Mich., a few miles from the latter 
city, near good shipping facilities and not far from the Lehigh 
Valley and Canadian Northern Railroad tunnel connecting Port 
Huron with the city of Sarnia, Ontario. The reported price paid 
by the Pittsburgh Plate Glass Company for the above mentioned 
site is said to have been $330,000. 





Canadian Libbey-Owens Has Not Resumed Operations 


Negotiations during recent weeks looking to the reopening of 
the Hamilton, Ontario, plant of the Libbey-Owens Manufacturing 
Company between that company and Canadian Minister of Na- 
tional Revenue E. B. Ryckman at Ottawa, culminated on Septem- 
ber 30 in a meeting between the Minister, and J. W. Hobbs, vice- 
president of the Libbey-Owens organization of Hamilton, with C. 
W. Bell, member of Parliament. The negotiations referred to 
had been based on written pledges from manufacturers that no in- 
crease in the price of glass and glassware would be made should 
the recently adopted tariff increase on imports of glass be allowed 
to stand. 

Mr. Hobbs, it is alleged, as representative of the Canadian 
Libbey-Owens Company at Hamilton, gave Premier Bennett an 
undertaking in writing that if the tariff were increased to exclude 
the million dollars’ worth of window glass which Canada has been 
importing annually from Belgium he would reopen the factory at 
Hamilton, which has been closed down for some years by reason 
of the free entry of Belgian window glass, and would sell his 
product at a loss until he had captured the Canadian market. He 
would then give Canadian consumers the benefit of increased pro- 
duction and would refrain from charging excessive prices. 

Unfortunately for Mr. Hobbs and his company, the retail price 
of window-glass doubled immediately the new tariff went into 
effect. 

The difficulties which have ensued have completely upset their 
plans. According to Canadian press dispatches the meeting was en- 
tirely satisfactory to Mr. Hobbs, who stated that there were about 
100 importers of foreign made glass in Canada (organized as the 
Glass Association) and somewhere in the neighborhood of 5,000 
retailers. Mr. Hobbs had explained, as reported in the Canadian 
press, that it was a difficult matter to control the actions of a 
large number of retailers but whatever difficulties had existed with 
reference to the manufacturers they had been ironed out, and that 
pursuant to the undertaking given the Prime Minister some time 
previously, the Libbey-Owens plant at Hamilton would shortly 
resume manufacturing operations at Hamilton and that all arrange- 
ments for doing so were nearly completed. 

Mr. Ryckman, as Acting Minister of Finance in the absence of 
Premier Bennett, was quite resentful over the action of the win- 
dow glass dealers a week or so previously in raising the price of 
glass 100 per cent and it had been freely predicted that the new 
tariff increase might be cancelled, the Governor-in-Council having 
statuary authority to take such action if the public are not fairly 
treated. 

SuDDEN CHANGE IN THE SITUATION 


This was the situation when suddenly a short time later an 
official announcement was made from Ottawa that the former im- 
port duties on common and colorless window glass must be re- 
newed at the level existing prior to the adoption of the new tariff. 
This was ordered by Acting Premier, Sir George Perley, who had 
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communicated with Premier Bennett in England and received in- 
structions to cancel the emergency tariff and restore the duties to 
their old Ievels. This action was taken, it was said, because no 
steps had been made to produce glass in Canada by manufacturers 
having factories there. The new import duties which were abro- 
gated by the order went into effect only a few weeks ago and 
ranged from 1.75c to 4.05c per pound under the general and inter- 
mediate tariffs and from 1.25c to 3.25c under the preferential 
tariff. The old rates which have been returned to were 12.5 per 
cent ad valorem in the general and intermediate schedules and 7.5 
per cent in the preferential schedule. 

Referring to the dispute, the following statement was attribute: 
to Ralph King, President of the Canadian Libbey-Owens: 

“I have just heard of the new Order-in-Council. If it is based 
on the assumption that the Canadian Libbey-Owens has taken no 
steps to operate, that is a positive falsehood. We have already 
spent thousands of dollars toward that end. It was distinctly un- 
derstood in written application and personal discussion before 
witnesses with the Deputy Minister of National Revenue that the 
basis of price would be the Belgian price plus the duty. Unfor- 
tunately, the Prime Minister is absent, and his subordinates have 
not been willing to support this view. Hence the present ruling. 
The Canadian Libbey-Owens is disgusted with the misrepresenta- 
tion of its position, and, except for the Prime Minister and the 
hundreds of applications for positions, is quite satisfied to accept 
its loss, and no further application will be made for living duties 
to enable it to operate.” 


CANADA PROPOSES PREFERENTIAL EMPIRE TARIFFS 


Prime Minister R. B. Bennett of Canada is in attendance at the 
Imperial Conference at London and according to the Toronto 
Globe has made a proposal that a 10 per cent tariff on foreign 
products be fixed by all the nations of the British Commonwealth 
in order to give a like preference to British products. 

Customs TAX ON ADVERTISING MATTER ORDERED 

Another change made by the Canadian Department of Commerce 
is reported, to the effect that all Canadian collectors of customs 
have been instructed to suspend delivery of advertising matter sent 
to Canada by parcel post with custom duty stamps thereon until 
duty is paid equal to 35 per cent ad valorem. 





Corning Workers Horiored 


About 400 employes and guests of the Corning Glass Works 
met at a dinner held on the evening of October 7 at the Masonic 
Cathedral, Corning, N. Y. The meeting was held in honor of 
certain employes of the Corning Glass Works whose 15 years’ faith- 
ful service the company desired to recognize. Alanson B. Hough- 
ton, chairman of the executive committee of the Corning Glass 
Works, presided and during the evening presented the employees 
with the Memorial House, recently erected as a memorial to his 
brother, the late Arthur Houghton, a former president of the 
Corning Glass Works, to be used as a clubhouse and recreation 
center. 

George J. Black, who has served the company faithfully for 50 
years, was presented with a check for $1,000. Music for the event 
was provided by the Corning Glass Works’ Orchestra, Lloyd 
Welch, director. At the meeting following the dinner, Amory 
Houghton, the present incumbent of the Glass Works president's 
office, acted as chairman. He classified himself as a mere 
youngster compared with some of the older men. He paid a 
tribute to the several employes of the company who had died dur- 
ing the past year. 

Alexander D. Falck, chairman of the company’s Board, made 
mention of the fact that such a gathering as he was addressing 
showed the stability of one of the finest of American industrial 
organizations. He was proud of the opportunity to recognize the 
loyalty of employes, stating that many of them had given 15 years 
of service. Others who had served 35 or more years had given 
one-half of the Biblical span of life to their employers and it was 
with a deep feeling of gratitude that they recognized this fact. 

After the presentation of Memorial House by Alanson B. 
Houghton, the meeting was adjourned to that structure, where it 
was held in the gymnasium building, which had been converted 
into an auditorium. Here the veterans of 15 years welcomed those 
whose service had reached the 10-year mark. Addressing the 
meeting Amory Houghton declared it was fitting that those of ex- 
tended service should be welcomed by the newcomers to their 
ranks. The 10-year men and women received their buttons at this 


time. He then introduced his father, Ambassador Houghton, who 
stated that the new Memorial Club House owed its existence to 
his late brother, Arthur, who first sensed the need of it. He also 
credited the men who had given a great deal of study to its crea- 
tion, mentioning W. H. Curtiss, vice president of the Glass Works 
Company, and Mr. Anderson, Mr. Vaksdal and Mr. Kriger. 
Joseph R. Palme has been appointed supervisor of the Club. 





Alanson B. Houghton Aids Worthy Project 


Alanson B. Houghton of the Corning Glass Works, former Am- 
bassador to the Court of St. James and previously to Berlin, was 
chosen to be treasurer at a meeting of the recently organized In- 
stitute of Advanced Study at Newark, N. J. The Institute is to 
be a graduate University, for the founding of which Louis Bam- 
berger, a successful merchant of Newark, N. J., and his sister Mrs. 
Felix Fuld, recently contributed an endowment of $5,000,000. Dr. 
Abraham Flexner of the Rockefeller Institute, New York, was 
appointed director of the Institute and made the announcement of 
the formal completion of the organization. 





Feldspar Grinders’ Institute Spruce Pine Meeting 


Visitors from many sections of the United States and Canada 
attended a large meeting of the Feldspar Grinders’ Institute held 
at Spruce Pine, N. 'C., September 26-27. The opening meeting was 
addressed by President Herbert G. Margerum of Trenton, N. J. 
B. C. Burgess, manager of the Tennessee Mineral Products Cor- 
poration expressed his appreciation to the Institute for bringing 
the meeting to Spruce Pine. 

The work of the Institute was described by W. J. Parker, the 
Institute’s Commissioner, of New York, who introduced C. H. 
Peddrick, Jr., vice president, of New York. Mr. Peddrick said that 
the Institute needed 100 per cent membership to accomplish the 
greatest good for the industry and invited the non-members to 
give their moral support whether or not they desired to assist in 
financing the Institute. 

E. Frank Watson, of Burnsville, C. P. Rogers, of Tryon and 
W. F. Deneen, of Micaville, responded favorably. Herreld D. 
Thropp, of Trenton, N. J., also addressed the visitors. Other 
guests present at a banquet were Mr. and Mrs. R. F. Brenner and 
Miss M. A. Murray of Trenton, N. J., the latter being secretary 
of the Consolidated Feldspar Corporation of Trenton; Mr. and 
Mrs. B. C. Burgess, of Spruce Pine, Peter Thropp, of Trenton, 
R. W. Lawson, Erwin, Tenn.; Mr. Koenig, of Erwin; Frank 
Knight, Jr., of West Paris, Maine; C. L. Morton, John Boyd, Al- 
bert Ackerman, and Carey Jeffree, Spruce Pine; Archer Womack, 
Johnson City, R. H. DuFoult, New York, Ed Brockman, Cincin- 
nati, Ohio; Jack Dennis, Toe Cane, Jack Wilkes, Trenton, and 
Chief of Police William P. Walter, of the City of Trenton. 





Getting Ready for the Big Ceramic Exposition 


The Cleveland manager, W. H. Eisenman, of the Second Ameri- 
can Ceramic Exposition, to be held in the Public Auditorium at 
Cleveland, O., February 23-27 inclusive, 1931, has issued to mem- 
bers of the Society and to the trades interested in glass and 
ceramics a floor plan of the Auditorium showing the space layout 
for the Exposition. This is accompanied by detailed information 
covering the scope and purpose of the exhibition. 150 spaces 
have been laid out comprising 30,000 square feet, all of which will 
be devoted to the exhibition of glass and ceramic products. Up 
to October 10 about 40 per cent of the space had been reserved by 
50 exhibitors. One interesting feature will be the art and crafts- 
manship exhibit, rules for which are covered in the Journal of the 
American Ceramic Society, October issue, pages 291 and 292. In 
conjunction with the Exposition the annual meeting of the Ameri- 
can Ceramic Society will be held in the Auditorium, with general 
and divistonal meetings including that of the Glass and Refractor- 
ies divisions in which our readers are especially interested and 
which give promise of being exceptionally good, numerous papers 
on live topics being assured. 

Members of the Cleveland Executive Committee in charge of the 
exposition include J. M. McKinley, North American Refractories 
Co., chairman; C. D. Spencer, National Works of General Electric 
Co., vice chairman; G. W. Denison, Ohio Clay Co., treasurer; R. 
P. Stoddard, Common Brick Manufacturers Association, R. D. 
Landrum, Titanium Alloy Manufacturing Co., R. G. Cowan, 
Cowan Potters, Inc.; H. D. Cushman, The Ferro Enamel Supply 
Co.; C. L. Sebring, Sebring Pottéry Co. 
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New Belgian Glass Trust Formed 


News was received in this country early in August to the effect 
that the Belgian Window Glass Sales Syndicate had been dis- 
solved after the refusal of the Lodelinsart works, whose annual 
production exceeds half a million square yards, to join the Syndi- 
cate. The purpose of this Syndicate it was stated at the time was 
the reduction of export prices on glass to counterbalance the new 
American tariffs, so that glass could be sold in America on an 
equal footing with American made glass. 

It now appears, however, that a new Belgian glass trust has 
been organized under the name of Union des Verreries Mecan- 
iques Belges, Systeme Fourcault, to begin functioning on October 
1. This information was reported to the Bureau of Foreign and 
Domestic Commerce, Department of Commerce, under date of 
August 29, 1930, by Walter H. Sholes, American Consul at Brus- 
sels, Belgium, who states that the following firms form the trust: 
Verreries Mecaniques de Lode- Verreries Campinoises, 


linsart, Verreries Mecaniques de Charle- 
Verreries Bennert-Bivort, roi, 


Verreries de Gilly, Verreries de Binche, 

Verreries de Mariemont, Verreries Mecaniques du Centre, 
Verreries des Hamendes, Verreries de Jumet, 

Verreries de Dampremy-Zee- Verreries de Cronfestu, 

brugge, Verreries de Roux. 

Credit for the formation of the Belgian Glass Trust is said to 
be due to the Societe Generale de Belgique and three other groups 
interested in this branch of Belgian industry, namely the Banque 
de Bruxelles and Mutuelle de 1l’Industrie Verriere, the Societe de 
Participations Verrieres, and the group of Henri Lambert. 

Consul Sholes further reported that the sponsors of this agree- 
ment hope that it will put an end to the lack of coordination in 
the industry due to divergency of interests. The principal aims of 
the trust, as announced, will be to keep manufacturing costs as 
low as possible and develop markets for Fourcault glass. 





Half Century of Service 


On Friday afternoon, September 26, a meeting was held at the 
Newton Heath Glass Works of Butterworth Bros., Ltd., to cele- 
brate the completion of 50 years’ service by the cashier, Mr. 
Thomas James Brambroffe, and one of the glassmakers, Laurence 
Cassidy. Although the firm was founded in 1863 this is the first 
time in its history that any member of the staff had had so long 
a continuous record. 

The managing director, Mr. Walter Butterworth, said that he 
believed so lengthy an association of their two friends with the 
company implied mutual respect and regard between employer 
and employee. He hoped that many others would follow in the 
footsteps of these first two. Mrs. Walter Butterworth then pre- 
sented hand-illuminated certificates and gifts of cut glass. The 
certificates were the work of Messrs. George Falkner & Sons, 
Ltd., of Manchester. 

Both recipients replied, Mr. Bambroffe recalling that when he 
entered the service of the firm upon leaving school the plant 
was only a quarter its present size. He remembered that when 
the present managing director joined his father and uncle in the 
concern he made improvements in organization on his very first 
day; rapid progress had been made continuously ever since, and 
he anticipated that the firm’s triumphs of the past would be more 
than equaled in the future. 





A Correction 
To the Epiror: 
My article “Chemism of Melting of Soda-Boro-Silicate Glass” 
(No. 11, 1929) has really some mistakes. Therefore I beg you 
to publish in the next number of your Journal the following: 


Is written: ‘ Was to be written: 


1. Page 257. Glasschnelzkunst Glasschmelzkunst 

2. Page 258. Boric acid—14.28 parts Boric acid—44.28 parts 
3. Page 259. Fammann, Fabellen Tamman, Tabellen 

4. Page 259, P. ? P. 311 

5. Page 260. Fabellen Tabellen 

6. Page 261. 35.87. 95.92 35.87. 100 


= 35.2% = 37.3% 


9100 92 


Glaswerke “Druschnaja Gorka,” Stroganowo Leningrad. 
17 September, 1930 Yours truly, 


(Signed) M. Besporopow. 


Reorganization of H. L. Dixon Company 


Owing to the recent death of H. L. Dixon, reorganization of the 
H. L. Dixon Company became necessary and has been completed. 
The men now in charge of affairs are as follows: 

H. G. Dixon, president; D. W. Loomis, first vice president and 
treasurer; Don Taylor, second vice president; H. J. White, secre- 
tary; E. L. McWilliams, assistant secretary; S. A. Forter, chief 
engineer and general manager; R. C. Whitney, assistant chief 
engineer and manager tunnel kiln department; C. R. MacCann, 
sales manager; F. M. Richey, purchasing agent. 

These men, all stockholders in the Company, received their 
training under the capable tutelage of the late H. L. Dixon, and 
have had from 12 to 28 years’ each of active experience in the 
business. They, together with all the employees, are determined to 
serve the trade with the same degree of responsibility, integrity and 
fairness that has been typical of Dixon service in the past. 





September Plate Glass Production Report 


The production of polished plate glass in the United States for 
the month of September, 1930, was 7,979,223 sq. ft., as compared to 
5,523,305 sq. ft. produced in the preceding month August, 1930. 
This makes a total of 21,828,704 sq. ft. for the third quarter of 
1930, and 85,196,079 sq. ft. produced in the first nine months 
of 1930. 

The production of Polished Plate Glass in the United States 
for the month of August 1930, was 5,523,305 sq. ft., as compared 
with 8,326,176 sq. ft. produced in the preceding month, July, 1930, 
according to P. A. Hughes, secretary of the Plate Glass Manu- 
facturers Association. 


Palmer-Bee Co. Opens District Offices 


Palmer-Bee Co., Detroit, manufacturers of conveyors for all 
purposes, speed reducers, flexible couplings, fabricated steel, coal 
and ash handling equipment and power transmission equipment 
announce the opening of the following district offices: 

Buffalo, Room 333, Ellicott Square Bldg. District manager, 
E. C. Jeremias. 

Pittsburgh, Room 508, Farmers Bank Bldg., 5th Avenue & 
Wood St., District Manager, C. E. Musselman. 

Cleveland, Room 1056, Rockefeller Bldg., District Manager, 
F. B. Barkwill. 

Southern Office, Rocm 1210, Reynolds Bldg., Winston-Salem, 
N. C., District Manager, E. S. Davidson. 

Philadelphia, Bulletin Bldg., District Manager, S. T. Transeau. 





Mr. Lynch Suffers Bereavement 


James W. Lynch, retired president of the Lynch Glass Machine 
Company, now the Lynch Corporation, is receiving many expres- 
sions of sympathy from his friends in the trade over the death 
of his wife, Mrs. Metta Lynch, which occurred on October 16 at 
St. Mary’s Hospital, Rochester, Minn. Mrs. Lynch had been ill 
for several months and had gone there with her husband to the 
Mayo Clinic. The funeral, which took place on October 20, was 
attended by numerous glass manufacturing executives and others. 
from the accessible glassmaking sections of the country. 





Distilling Company Will Make Own Bottles 


The International Glass Corporation have taken over the prop- 
erty in Kitchener, Ontario, Canada, formerly owned by the Guggen- 
heim Distilleries, and will adapt the plant for manufacturing 
purposes. It is planned to operate a distillery and also to make 
industrial alcohol. Two small units will be installed for the manu- 
facturing of bottles, making possible the prcduction of 50 tons of 
containers per day. 





Pittsburgh Section October Meeting 


The Pittsburgh Section of the American Cermanic Society held a 
meeting on October 16 at which Erwin Sohn, the director of 
research, Standard Sanitary Manufacturing Company, presented a 
comprehensive address on the enameling of iron. An interesting 
discussion followed. 
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Trade Activities 





The North State Feldspar Corporation, Micaville, N. C., an- 
nounces that Harry A. Richard, formerly representing the Roessler 
& Hasslacher ‘Chemical Company of New York, has been ap- 
pointed sales manager for the North State Feldspar Corporation. 

Charles C. Phelps, manufacturers’ agent, 11 Park Place, New 
York, has been appointed sales agent for Metropolitan New York 
** and northern New Jersey, by the Leavitt Machine Co., Orange, 
Mass., to handle the Dexter valve reseating machine for globe, 
gate and pump valves. 

Triplex Safety Glass Company, the British organization, held 
an annual meeting of stockholders recently and, according to 
the Wall Street Journal, they were informed by Lt.-Col. O. C. 
Clare, chairman, that economies which have been put into effect in 
the King’s Norton factory have resulted in a profit as compared 
with a loss a year ago. 

The Harshaw Chemical Company, Cleveland, O., has opened 
offices at Pittsburgh in the Terminal Office Building, Carson 
Street and Terminal Way S. S., telephone Hemlock 8725. 
Howard L. Haney is sales manager in charge. The company 
also announces the opening of offices at Detroit with R. R. 
Davies in charge at the Central Detroit Warehouse, Fort at 
10th, telephone Cadillac 0444. 

Miller Machine and Mold Works, Columbus, O., manufac- 
turers of glasshouse machinery, recently announced that their shop 
is now working to capacity. Inquiries and orders for new ma- 
chinery have been numerous during the past two weeks, and in 
general business is getting better. Orders now on their books 
are sufficient to assure continuous operation of their shop day 
force full time from now until next January Ist. 

The General Electric Company report that for the first six 
months of this year $56,975 was paid to employes for sug- 
gestions of plans to improve their jobs. For the first half of 
the present year a total of 17,474 suggestions were made and 
5,616 were adopted, as compared with 13,200 suggestions 
offered the first six months of 1929 and an adoption of 3,953 
for which $49,586 was paid employes. 

Charles W. Klein, secretary and treasurer of the Co-opera- 
tive Flint Glass Company, Beaver Falls, Pa., has resigned from 
that office due to failing eyesight. His son-in-law, George Merri- 
man, of Beaver Falls, has been elected secretary and treasurer 
and has become a member in the Board of Directors. Mr. Klein 
was one of the pioneer glass manufacturers of Beaver Valley, 
starting in the trade in 1879. He has been identified with the 
glass industry for 51 years and has become exceedingly well 
known. Mr. Merriman has been with the same company for the 
last 16 years. 








Recent Deaths 


C. A. W. Jefferies 


Notice has been received of the death of C. A. W. Jefferies, 
who had been connected for many years with the Morgan 
Construction Company, Worcester, Mass., engineers and 
builders of gas producer and other equipment. Mr. Jefferies, 
who was born February 23, 1862, died October 20, 1930. 


Frederick Lyman Geddes 


Frederick Lyman Geddes, prominent member of the Toledo bar, 
senior member of Geddes, Schmettau, Williams, Eversman & 
Morgan, one of the best known and best liked citizens of Toledo, 
O., died on October 9 in the Johns Hopkins Hospital, Baltimore, 
after an illness of several months’ duration. He had suffered an 
attack of illness while at his summer home at Dome Lake, in the 
Big Horn Mountain section of Wyoming. He returned to Toledo 
and in September was taken to the Baltimore Hospital, where 
hopes were at first held out for his recovery. 

Mr. Geddes was born in Adrian, Michigan, on November 10, 
1850. He graduated from the local high school and from the 
University of Michigan with a B.A. degree in 1870. In 1875 he 
received the Master of Arts degree. For many years he was in 
partnership with the late Clarence Brown until the latter’s death 
in 1918. He earned world wide fame as a lawyer, principally 
in connection with corporation work. He was the organizer of 
the Toledo Glass Company, from which some of the greatest of 
the country’s glass manufacturing organizations were developed. 





including the Owens Bottle Company, Libbey-Owens Sheet Glass 
Company, Kent Owens Machine Company. He was a director 
in the Toledo Trust, Toledo Steel Tube Company and W. S. 
Walbridge Company. He took an active interest in the city’s 
welfare and was a trustee of the Toledo Museum of Art, in the 
establishment of which he took an important part. He was a 
member of numerous clubs and public, social and business or- 
ganizations. Mr. Geddes was married in 1879 to Miss Kate Adele 
of Amboy, Ill. They had five children, four of whom survive. 








Coming Meetings 





American Ceramic Congress and Exposition, February 23-27 
inclusive, 1931, at the Cleveland Public Auditorium, Cleveland, 
Ohio. Ross C. Purdy, 2525 N. High Street, Columbus, Ohio. 

The National Glass Distributors Association hold their an- 
nual meeting in Pittsburgh, Dec. 2, 3 and 4. 

The Pittsburgh Glass and Pottery Show takes place in Pitts- 
burgh Jan. 12-24. 














What the World Wants 


Specific Inquiries for American Goods Received in the Department of 
Commerce, Washington, D. C. For further information write the department. 





Peru—48119, Glassware, including tumblers, cheap. 
Brazil—48033, Glass and earthenware. 

Domestic—47975, Glass, crystal, and etched glass for watches. 
Domestic—48196. Bottles, Milk. 








Inquiries Received 


For further information addiess Tue Guiass INpDusTRY. 





527. Wants to know who can make new type of glass coasters. 

528. Please give me the names of manufacturers of glass con- 
tainers (special) tor shipping candy which could be utilized for 
other purposes when emptied. 

529. I would like to get the address of concerns that sell glass- 
making implements. I deal in glass and china and often want to 
get copies made. 

530. Please let us know who manufactures a certain glass 
container barrel shaped to hold three pounds of coffee with a 
screw top, with a wire nail and wooden handle. 

531. Please send us addresses of manufacturers who can 
make a glass novelty patterned after a fireman’s helmet in 
large quantities. Also the names of manufacturers of glass 
ash trays, paper weights and change trays. 








Readers Wants and Offers 


Address answers to ali “keyed” ads c/o The GLASS INDUSTRY 24 West 
40th St., New York 





GLASS TECHNOLOGIST 


Wanted: A Glass Technologist capable of controlling production 
of glass with experience in making flint. State experience and 
wages required. Address “Classified N1.” 


Connection Wanted with Glass Export Firm 


A European concern is very interested to get into relationship 
with a reliable American firm engaged in exporting glass in view of 
making business arrangements to our mutual advantage with an 
Americay firm which is looking for a trustworthy and well intro- 
cuced agency. Address “Classified N2.” 





CAN YOU USE THIS YOUNG WOMAN’S 
SERVICES? 


I was graduated from Earlham College, Richmond, Indiana, in 
the Spring of 1929, majoring in English. Last winter and this 
summer I have been employed as Secretary in an Engineering 
Office and am studying shorthand at the present time. I would 
like to get into some type of personnel work or in an office where 
I could feel that I had a little more responsibility than just the 
mere writing and filing of letters.‘ Address “Classified N3.” 
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Current Prices of Glass-Making Materials 
October 21, 1930 


Quotations furnished by various producers, manufacturers and dealers. 





acia Carlots Less Cariots 
Citrie (dom.) «lb. 46 46 
Hydrochloric (HCl) 20° tanks, per 100 lb ¥ 1.10 
Hydrotiuoric (HF) 60% (lead carboy)..lb. He 13% 

52% and 4 Ib. 10 .10-.11% 

Nitric (HNOs;) 38° carboy ext. Per 100 4 5. 50 ie 
Sulphuric (H,SO,) 66° tank cars......to 
eel ic ‘ib. 


05% ~.06 
Ammonium bifiworiee CNH FHF 4 
Ammonia water (NH,OH) 26° drums.. 
Antimony, metallic (>) 
Antimony oxide (Sb.0;) 
Antimony sulphide (Sb.S3) 
arson trioxide (As,O3) (dense wake). 


Barium carbonate (BaCO;), Crude, 
(Witherite) 90%, 99% through 200 mesh ton 
90% through 160 mesh t 

Barium hydrate (Ba(OH),) 

Barium mixture, glassmaker's, 

St. Louis 25.00 
Barium nitrate et Y 08 
Barium selenite (BaSe b. 
Barium sulphate, in bag 4 19.00 

15.00-16.00 
.06 


-04 
47.00 es 
44.00 ae 

es -05-.05%% 


08% 
24.00 
18.00 

06% 

0355-.0425 


Barium sulphate, guaiemnber’ s = 
bulk, f.0.b. shipping point, 
Bone ash ‘sinieen 
Borax (Na ,B,0;10H,O).......ccccces Sa 
Crystal 
Granulated 
Powdered " 
Boric acid (H3sBOs3)..........ccceesecce at 
POE onocccccececcccseseton receséos Ib. 
aa sulphide (CdS)— 


06-081 25 
O7i28.,08128 


-75-.90 
ee .75-.90 
: ae 1.30-1.50 
Chromium oxide (CryO3).......--eeeeeee - lb. 24 “24 
Cobalt oxide (Co,03;) 
in bbls. . 4 2.10 
In 10 Ib. tins ; ae 220 
Guess oxide 
ed (Cu,O) . = 25 
Black oe > 18-.25 
Biack prepare lb 99 
Cryolite —— ") Natural Greenland 
Kryolit u 10-10% 
Sy yehatie (Artificial) Tb. 0914 
Epsom salts (MgSQ,) (imported) Per 100 lb 1.15-1.20 
13.50-22.00 
14.50 


0625 
0625-.07125 


13.50 
Fluorspar (CaF;) domestic, ground, 95- = 
98% (max SiOz, 2 
Bulk, carloads, f.o.b. mines 
In bags or barrels 
Imported 
Formaldehyde 
Graphite (C) 
Iron oxide— 


41 50 
38.50-40.00 
07 h-. 07%, 7% 
04-.07 
«s 0450 
041% 34 
> §.00-9.00 


14.50-25.00  24.50-30.00 


Carlots 


” .760-.09% 
'660-.08%4 


Kryolith (see Celie) 
Lead chromate (PbCrO, 

Lead oxide (Pb;0,) (re 
times® (PbO) 


Less Carlots 
30 


o: 0946 
-07% -.08% 


Burne CaO) 
Burnt, groun 
Burnt, ground, in 
Limestone (CaCOs) 
Magnesia (MgO)— 
Calcined, heavy (in bbls.) 
light (in bbis.) ... 
extra light (in bbls.) 
Magnesium carbonate (MgCOs;) 
Manganese 85% (Mn0O,) 
Nickel oxide (Ni,O;), black— 
for nickel content 
Nickel monoxide (NiO), green— 
for nickel content 
Plaster of Paris, bags 
Potassium blehteaece (EeCrsOn)— 


ans. ‘in buik.. 
aper sacks 


‘lton 
80 Ib. bbis..Per bbl. 


-35 
23.00-29.00 


09% 
12 
0555 
07% 
"06% 
.23-.32 


Potass:um wees 96% 
Calcined (K2,CO;) 96-98% 
Hydrated 80-85% 

Potassium chromate (K, 

Potassium hydrate (K Hi) 

potash) 08 

Potassium nitrate (KNO;) (gran.)....... Ib -064%4-.06% 

Potassium permanganate ( _— 4) aa 

Powdered blue . SG 24-.26 

Rochelle salts. bbls. . nt .19 

Rouge Tb. 

Rutile (TiO,) powdered, 95% 

Salt cake, ~ agape: (Na,SO,) 

Selenium ( 

Silver cease. (AgNO.)..... (100 oz.) per 02. 

Soda ash (Na,CO;) dense, 58%— 

Bulk, on contract Flat per 100 Ib 

= BUNUN coo ig karen Kaas ae’ Nod = Ib. 

In bags 0 Ib. 
Spot orders.. .025 le 100 ang higher 
Sodium bichromate (Na,Cr,0-) Ib 
Sodium pverete (NaOH) reese, 


0,4) 
“(caustic 


20-.2b 


1.80-1.90 
26% 


1.90-2.00 
1.72% 


07% 
soda) Soli 100 Ib. 2.95 of 
Sodium nitrate (NaNO;)— 
oe (gran.) in bbis > 03% 
o cent -9644-2.10 
Sodium. selenite (N..SeQO;) . * 
Sodium fluosilicate (Na-SiF.) 
Sodium uranate (Na,UO,) Yellow or 
OQERMMO~  ocies cecesnvesc eeakehstogeddecee Ib. 
Sulphur (S)— 
Flowers, in bbis 
Flowers. in bags 
Flour, heavy in bbls 
Tin chloride (SnCl,) (crystals) 
Tin oxide (SnO.) in bbls 
Uranium oxide (UO,) (black, 96% U;0s;) 
100 Ib. lots. Black 
Yellow 
Zine oxide (ZnO) 
American process, Bags 
Zircon 
Granular (Milled .005-.02c higher) 
Srude. Gran. (Milled .005-.02c higher) 


04% 
2.15-2.25 
2.00 
05% 
1.50-1.55 
3.80-4.u0 








Monthly Summary of United States Foreign Commerce in Glass 





EXPORTS 





jie 
Corrected to September 25, 1930 1939 


-August 


--Eight Months Ending August—, 
1930 1929 1930 





Value , 
798,823 


‘Quantity 
Glass and glass products (Total) 


Value ~ 
6,293,956 


, a e . 
Value Quantity 


7,292,270 


i 
Quantity 





Plate and window glass— 
Window glass, common, box 50 sq. ft 
Plate glass, unsilvered, sq. f 
Other window and plate glass 
Glass containers (bottles, vials and jars) 
Table glassware, plain 
Table and other glassware, cut or engraved 
Lamp chimneys and lantern globes 
Globes and shades for lighting fixtures 
Chemical glassware 
Electrical glassware, except for lighting 


Other glassware 
IMPORTS 
Corrected to September 25, 1930 
en CD. UNE 6 a 5 sv ct cc concenetins Kadeae 


6,183 
50,132 
39,396 

281.393 
113,312 

8,570 
24,436 
42,352 
20,565 
26.110 

186,374 


128,311 
114,184 

26.508 
276,888 


1,290,553 
Cylinder, crown and sheet— 
Plain dut. Ib, 3, 
Bent, Ib, 
ade into mirrors.............+.s.s+. dut. 
Plate glass— 
ain 


117,866 
33,774 
sq. ft. 


180,721 
27,132 


. sq. ft. 

Bent, beveled, colored, etc., and mirrors. dut. sq. ft. 
Rolled cylinder, crown, a sheet glass, 
ground, obscured, bent, beveled, colored, 
etc. dut. sq. ft. 

Laminated and plated elass...........eeeeeeees dut. 

Bottles, vials, jars, and other containers 

Scientific articles. and utensils 

Tubes and r 

Tiluminating articles 

Blown glass articles 

Pressed glass articles 

Other glassware 131, 515 


£ Beginning June 18, 1930. 





72,419 
493,872 
327.759 

2,422,619 
990,226 


; 64,082 
2,379,855 725,515 


3,775,317 


1,387.98! 
3.021.918 


233.961 
632,404 


119,344 
97.099 
23.447 

117,621 


1.115,762 
1,346,993 

170,027 
3,990,098 


881,952 
1,128,304 
163,772 
2,917,929 
143,820 


1,724,272 1,283,589 


658,287 9,354,366 5,891,695 





1,006,456 
230,692 
126 


36,591 
25,284 
270 


54,104 
5,609 


1,635,337 
387,712 


12,288,881 
545,558 
2291 


3,192,516 
421,004 


483,290 
252,510 
2495 


659,351 
154,190 


7,155,909 
955,070 


1,510,867 


275,981 
5 191,789 


4 780 
2.146 
53 651 
38,181 
5,460 
41,616 
272.152 
33.773 
84,670 


210,453 


163.209 
438,821 


579,140 
3,275,182 
198,683 


973,626 736, 964 











